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MATERIAL  AND  EQUIPMENT  NEEDS 
WORK  GROUP 


INTRODUCTION 

The  word  "dredging"  carries  negative  connotations  for  many  people. 
It  comes  from  the  verb  dredge,  which  means  to  drag  up  or  clear  earth 
as  from  a  channel,  making  it  deeper  or  wider.  The  earth  that  is  re¬ 
moved  is  called  "spoil"  -  another  word  with  negative  connotations. 

These  connotations  attached  to  the  words  illustrate  the  semantic  prob¬ 
lem  facing  readers  of  the  Great  River  Study  documents.  It  is  natural 
for  anyone  to  interpret  what  he  reads  on  the  basis  of  his  own  concep¬ 
tions.  Unfortunately,  many  people  conceive  of  dredging  as  digging 
up  silt,  mud,  gunk,  and  trash  from  a  river  bottom  and  dropping  it  on 
shore,  "spoiling"  the  shore  for  everyone. 

To  illustrate  this  problem  of  interpretation,  consider  a  sandbar 
on  the  river  -  clean,  white  sand  formed  into  an  inviting  beach  ringed 
with  young  willows  and  shrubs.  This  sandbar  was  made  from  spoil 
dredged  from  the  bottom  of  the  river.  In  reality,  all  but  a  very  few 
of  the  many  beaches  along  the  Upper  Mississippi  River  are  produced 
directly  from  dredging. 

Using  the  word  "material"  instead  of  "spoil"  helps  by  implying 
(correctly)  that  the  dredged  sand  is  a  useful  substance.  But  the 
most  difficult  concept  to  portray  is  the  need  for  the  clearing  of 
the  channel  -  dredging  -  in  the  first  place.  The  Mississippi  River 
is  one  of  the  largest  waterways  in  the  world.  Vessels  of  many  sizes 
ply  the  waters  of  this  mighty  river  bringing  the  world  market  closer 
to  the  agricultural  regions  of  the  Upper  Midwest. 

The  river  does  not  always  cooperate  in  this  very  necessary  func¬ 
tion.  In  response  to  the  weather  and  other  natural  forces,  the  river 
throws  sand  and  shoals  in  the  way  of  passing  vessels.  The  sand  and 
shoals  must  be  cleared  -  dredged  -  and  the  sand  -  spoil  -  disposed  of. 


BACKGROUND 


Congress  has  directed  the  Corps  of  Engineers  to  maintain  the 
9-foot  navigation  project  on  the  Upper  Mississippi  River.  This  proj¬ 
ect  was  established  by  creating  a  series  of  pools  behind  dams  with 
locks.  In  the  slack-water  pools  behind  these  dams,  sediments  accumu¬ 
late  from  natural  movement  of  solids  along  the  main  channel,  deposi¬ 
tion  from  numerous  tributaries,  and  redeposition  of  previously 
dredged  material.  These  sediments  must  be  periodically  removed  to 
keep  the  navigation  channel  open. 

Historically,  in  this  portion  of  the  Upper  Mississippi  River, 
dredged  material  has  been  placed  in  shallow  areas  adjacent  to  the  main 
channel  or  on  natural  islands.  In  some  cases,  placement  has  adversely  af 
fected  valuable  acreages  of  productive  fish  and  wildlife  habitat.  Accord 
ing  to  the  findings  of  the  Environmental  Impact  Statement  for  Operation 
and  Maintenance  of  the  Upper  Mississippi  River  9-Foot  Navigation  Channel, 
the  Government-owned  plant  and  equipment  are  limited  in  their  ability  to 
place  dredged  material  in  areas  and  by  methods  that  are  compatible  with 
total  resource  management.  Consequently,  a  Material  and  Equipment  Needs 
Work  Group  was  established  within  GREAT  and  charged  with  suggesting  new 
or  additional  equipment  or  new  ways  of  using  existing  equipment  to  reduce 
the  adverse  impacts  of  channel  maintenance  activities. 

This  main  challenge  to  the  work  group  is  joined  by  another  of  equal 
importance.  This  second  challenge  is  to  develop  equipment  needs  and 
cost  estimates  for  implementation  of  the  recommendations  of  the  other 
work  groups. 

WORK  GROUP  PARTICIPANTS  AND  COORDINATION 

Knowledge  of  dredging  equipment  and  techniques  is  peculiar  to 
only  two  groups  in  the  United  States  -  the  Corps  of  Engineers  and  the 
dredging  industry.  Resource  management  agencies,  such  as  most  of  the 
Corps  partners  in  the  GREAT  study,  have  little  need  for  large-scale 
dredging  expertise.  As  a  result,  active  membership  on  the  work  group 
was  sparse  at  best.  The  States  and  other  Federal  agencies  by  and 
large  preferred  to  provide  input  and  monitor  the  work  group  on  a 
chair-to-chair  level  and  through  the  Plan  Formulation  Work  Group. 


It  was  not  that  these  other  agencies  had  a  lack  of  interest.  The  con¬ 
verse  is  more  the  case  as  evidenced  by  the  support  given  to  the  dredging 
equipment  seminar  (A  Better  Way  of  Doing  Business  -  Dredging:  The 
Challenge,  the  Technology,  the  Opportunity)  described  later  in  this  appen¬ 
dix  and  in  Attachment  1. 

SCOPE  OF  THE  STUDY  TASK 

The  charge  given  to  the  MENWG  (Material  and  Equipment  Needs  Work  Group) 
basically  stems  from  one  of  the  study  objectives  adopted  by  the  Upper  Mis¬ 
sissippi  River  Basin  Commission  and  the  GREAT  study  partnership  team  in 
October  1974.  This  objective  is  to: 

"Assure  necessary  capability  to  maintain  the  total 

river  resources  on  the  Upper  Mississippi  River  in  an 

environmentally  sound  manner." 

The  Material  and  Equipment  Needs  Work  Group  was  formed  to  achieve 
a  major  portion  of  this  objective.  To  accomplish  this,  work  group 
activities  fall  into  three  areas: 

1.  Determining  the  available  dredging  capability  in  public  and 
private  ownership. 

2.  Suggesting  which  types  of  equipment  are  best  suited  and 
cost  effective  for  implementing  a  recommended  channel  maintenance 
plan. 

3.  Suggesting  which  types  of  equipment  and  techniques  are  best 
suited  for  implementing  the  recommendations  of  the  other  work  groups. 

Early  in  the  study,  a  plan  of  action  was  developed  to  guide  the 
work  group's  actions.  The  steps  adopted  at  that  time  were  to: 


r* 


1.  Research  historical  dredging  operations  to  list  available 
options . 

2.  Inventory  all  available  dredging  related  equipment  operated 
by  the  Government  or  private  industry. 

3.  Determine  equipment  needs  and  costs  for  potential  alterna¬ 
tives  in  dredging  requirements  developed  by  the  Dredging  Requirements 
Work  Group  and  alternative  placement  sites  developed  by  the  Plan 
Formulation  Work  Group. 

A.  Coordinate  with  other  work  groups  to  determine  equipment  needs 
for  the  recommendations  of  those  work  groups. 

5.  Prepare  recommendations  for  future  equipment  needs  to  accomplish 
GREAT  study  objectives. 

6.  Draft  the  Material  and  Equipment  Needs  Work  Group  Appendix. 

ACTIVE  CONDUCT  OF  STUDY 

Recommendations  involving  equipment  cannot  be  developed  until  a  material 
placement  plan  is  relatively  fixed.  Equipment  to  implement  this  selected 
plan  can  then  be  recommended.  However,  the  approaches  used  in  selecting 
placement  sites  depend  on  what  equipment  is  available  to  do  the  dredging. 

Early  in  the  study,  several  types  of  dredges,  both  traditional 
and  exotic,  were  reviewed  to  get  a  rough  idea  of  how  they  might  be  used. 

The  MENWG,  along  with  the  other  work  groups,  concluded  that  five 
"methods"  would  be  considered  during  plan  formulation: 

1.  A  20-inch  hydraulic  cutterhead  dredge  (the  William  A. 

Thompson) . 


2.  A  12-inch  hydraulic  cutterhead  dredge  (the  Dubuque). 


3. 


An  8-inch  auger-hydraulic  dredge  (a  Mudcat) . 
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4.  A  pneumatic-displacement  dredge  (the  Pneuma  pump  developed 
by  SIRSI,  Inc.). 

5.  A  barge-mounted  clamshell  dredge  (the  Hauser). 

Major  factors  in  selecting  these  five  methods  were  the  production  rates 
and  operational  characteristics  information  available. 

From  presentations  made  at  the  dredging  seminar,  field  observations 
of  some  newer  dredges,  and  meetings  of  the  Channel  Maintenance  Task 
Force  (see  the  Plan  Formulation  Work  Group  Appendix) ,  the  MENWG  and 
the  Plan  Formulation  Work  Group  concluded  that  other  dredges  should 
be  considered.  The  Mudcat  was  dropped  for  main  channel  dredging  because 
of  its  lower  production  rate.  Horsepower  requirements  and  fuel  consump¬ 
tion  rates  coupled  with  lower  production  rates  also  eliminated  the 
Pneuma  pump.  A  bucket-ladder  dredge  and  barge-mounted  backhoe  were 
added  after  cost  information  was  available  (see  the  Channel  Maintenance 
Appendix) . 

Costs  were  determined  for  bucket-chain  and  hydraulic  backhoe  dredges 
with  a  production  rate  of  about  70  percent  of  that  of  the  Dredge  Thompson. 
This  size  dredge  was  selected  because: 


1.  The  Thompson  is  included  in  the  Corps  Minimum  Fleet  Require  - 
ments  (see  section  on  Public  Law  95-269)  and  will  be  available  for 
emergencies  at  sites  such  as  Reads  Landing,  Crats  Island,  and  above 
Brownsville,  Minnesota. 

2.  It  seems  compatible  with  fleeting,  loading,  and  maneuvering 
barges. 

3.  The  best  information  available  on  bucket— chain  dredges  pertains 
to  this  size. 
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Except  for  the  bucket-chax.i  dredge,  published  cost  information  is 
available  for  all  the  equipment  types  considered  by  the  MENWG.  The 
MENWG  estimated  the  cost  of  building  such  a  dredge  and  used  that  value 
in  preparing  dredging  cost  estimates  (see  Attachment  3). 

Working  from  a  familiarity  with  these  methods,  the  Plan  Formulation 
Work  Group  developed  a  set  of  selected  material  placement  sites.  In  the 
closing  stages  of  the  study  effort,  the  MENWG  prepared  cost  data  for 
implementing  the  recommended  channel  maintenance  plan  as  documented  in 
the  Channel  Maintenance  Appendix. 

During  the  study,  close  coordination  was  maintained  with  two  other 
work  groups  -  Dredging  Requirements  and  Dredged  Material  Uses.  These 
work  groups  more  thaA  any  others  affected  the  approaches  taken  by  the 
MENWG. 


DREDGING  EQUIPMENT  SEMINAR 

As  the  MENWG  began  in-depth  investigation  of  new  and  innovative 
dredges  and  dredging  techniques,  it  became  apparent  that  the  most 
efficient  way  to  gather  the  needed  information  on  the  state-of-the-art 
in  dredge  design  and  new  techniques  was  to  invite  knowledgeable 
individuals  to  address  GREAT  on  problems  typical  to  this  study  area. 

It  also  became  apparent  that  others  in  the  study  area  could  benefit 
from  this  first-hand  contact.  The  idea  of  a  seminar  at  which  these 
people  would  present  their  information  to  GREAT,  the  work  groups, 
and  others  grew  into  first  a  request  to  the  GREAT  I  team  and  finally 
to  the  Upper  Mississippi  River  Basin  Commission  for  help  in  staging  a 
major  workshop-seminar  on  river  dredging. 

H.  Ronald  Kreh,  in  comments  made  at  the  Dredging  Equipment  Seminar 
(see  Attachment  1),  made  the  following  points  which  very  clearly  describe 
the  approach  taken  by  the  MENWG: 

I.  If  you  do  not  have  a  placement  site,  you  cannot  dredge. 
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2.  If  the  dredging  is  to  be  done,  the  placement  site  must  be  accept¬ 
able  to  everybody. 

3.  Once  you  have  picked  a  placement  site,  you  can  talk  about  dredge 
technology  and  dredging  methods. 

4.  The  placement  site,  whether  it  is  on  shore  or  in  open  water,  and 
the  distance  from  the  dredge  cut  to  the  site  determine  the  method  of  dredging. 

5.  The  Corps  will  not  be  acquiring  much  new  equipment.  Under  Public 
Law  95-269,  the  Corps  will  be  getting  out  of  the  dredging  business  so  any 
new  dredging  technology  has  to  be  attractive  to  contractors. 

e>.  Dredge  technology  can  only  be  a  solution  to  a  dredging  problem 
if  contractors  are  willing  to  invest  money  in  a  physical  plant  that  can 
solve  the  problem. 

The  costs  of  dredging  are  often  the  key  factors  in  selecting  a  place¬ 
ment  site  that  is  acceptable  to  everybody.  In  almost  every  case,  costs  must 
be  estimated  for  various  dredging  methods  to  see  if  cost  is  actually  a 
major  consideration.  Three  levels  of  cost  estimates  were  developed  by  the 
MENWG  during  the  GREAT  I  study. 

Preliminary  level  -  Based  on  costs  incurred  by  the  Corps  with  its  own 
equipment  and  calculated  using  Corps  accounting  procedures. 

Plan  formulation  level  -  Based  on  published  contractor  rental  rates 
and  used  to  develop  the  channel  maintenance  plan. 

Plan  evaluation  level  -  Based  on  estimating  procedures  developed  by 
the  Corps  for  preparing  Government  estimates  of  contracted  dredging  projects 
and  used  to  evaluate  the  recommended  channel  maintenance  plan. 

The  procedures  are  discussed  in  detail  in  Attachments  2  through  6. 
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At  its  quarterly  meeting  in  August  1978,  the  Upper  Mississippi 
River  Basin  Commission  voted  to  jointly  sponsor  the  seminar  with  GREAT, 
The  Western  Dredging  Association  (a  subdivision  of  the  World  Dredging 
Association)  also  assisted  in  the  seminar. 

More  than  250  people  from  across  the  country  attended  the  seminar 
on  31  January  and  1  February  1979  in  St.  Paul,  Minnesota.  The  seminar 
and  its  findings  are  discussed  in  more  detail  later.  The  proceedings  of 
the  seminar  are  attached  to  this  report  (see  Attachment  1). 

WORK  GROUP  ACTIVITIES 

From  the  start  of  GREAT  I,  a  major  share  of  the  work  group's 
activity  was  education  oriented.  First,  the  emphasis  was  on  self- 
education  for  the  members  of  the  study  intimately  involved  in  developing 
a  material  placement  plan  and,  later,  education  of  those  not  closely 
related  to  the  study  but  who  are  by  necessity  involved  in  dredging  on 
the  Mississippi  River.  The  enactment  of  section  404 (t)  of  the  Water 
Pollution  Control  Act  Amendments  of  1965  (Public  Law  92-500)  brought 
several  State  regulatory  agencies  Into  direct  contact  with  dredging. 

The  remainder  of  the  work  group's  efforts  concentrated  on  develop¬ 
ing  costs  of  dredging,  not  on  a  dollar  per  cubic  yard  basis,  but  on  a 
very  comprehensive,  placement  site-by-placement  site  and  dredge  cut-by¬ 
dredge  cut  basis.  Without  this  level  of  detail,  recommendations  of  a 
certain  set  of  placement  sites  and  methods  of  dredging  would  be  very 
subjective. 

The  following  is  a  simplified  listing  of  specific  actions  taken 
by  the  work  group: 

1.  An  inventory  of  locally  available  equipment,  both  public 
and  private,  was  developed. 

2.  Other  Corps  offices  were  canvassed  for  pilot  projects  and 
experimental  techniques  tried. 
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3.  Drag  beam  agitation  dredging  tests  done  by  Savannah  District 
and  shallow  water  bulldozer  tests  done  by  Seattle  District  were  reviewed 
for  possible  application  in  the  GREAT  I  area. 

4.  Several  means  of  concentrating  slurry  discharges  including 
sludge  separators,  vibrating  screens,  and  hydrocyclones  were  reviewed. 

5.  Extensive  reviews  were  conducted  of  tests  of  the  Pneuma  pump 
dredging  system,  especially  tests  conducted  by  the  Waterways  Experiment 
Station  and  Wilmington  District. 

6.  Endless  chain  ladder-bucket  dredges  were  investigated  inten¬ 
sively.  The  study  was  not  very  broad— based  because  of  time  constraints. 
Domestic  manufacturing  firms  with  ties  to  European  shipyards  were  major 
sources  of  information. 

7.  A  seminar  on  dredging  equipment  especially  suited  to  rivers  was 
staged  and  incorporated  into  the  GREAT  study. 

8.  Detailed  cost  estimating  procedures  for  several  combinations 
of  plant  required  for  different  dredging  situations  were  developed. 

9.  The  cost  estimating  procedures  were  used  to  estimate  costs  to 
dredge  particular  cuts  and  place  the  material  at  specific  sites. 

10.  Investment  costs  for  the  specialized  equipment  needed  to  assemble 
a  bucket-chain  dredge  were  obtained.  Preliminary  estimates  showed  that 

it  might  be  competitive,  but  no  valid  prices  were  available  for  manufacture 
in  the  United  States. 

11.  Barge-mounted  hydraulic  backhoes  were  observed  at  small  harbor 
clearing  and  large  levee  construction  projects.  The  Mudcat  dredge  was 
used  at  two  pilot  projects  -  Fort  Snelling,  Minnesota,  and  Buffalo  City, 
Wisconsin. 
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12.  An  accounting  procedure  was  developed  to  document  per  hour  and 
per  day  costs  for  different  types  and  sizes  of  dredging  plants. 

13.  Strategies  for  implementing  the  more  significant  resource 
management  recommendations  (for  example,  Weaver  Bottoms  island  creation) 
were  developed. 

14.  Strategies  for  placing  material  at  particularly  sensitive 
or  extraordinary  sites  were  developed  (see  Special  Report  and  Special 
Project ,  page  69) . 


A  summary  of  MENWG  activities  is  given  in  the  following  table. 


V>~ 


Material  and  Equipment  Needs  Work  Group  activity  summary 


Refer¬ 

ence 

number 

Ac  t iv i ty  name 

How  accomplished 

Description 

Remarks 

1 

Display  list  of  avail- 
able  equipment  types 

By  work  group  chairmen. 

A  list  of  all  known 
equipment  types  avail¬ 
able  currently  in 
public  or  private 
sector. 

See  attachments. 

■> 

Canvass  Corps  offices 
for  pilot  projects,  etc, 

Correspondence  with 
.  other  offices. 

Throughout  the  study. 
Corps  offices  were 
contacted  for  the 
latest  lnforma t ion  on 
techniques  and  equipment. 

3 

Review  of  Pneuma 

Pump  dredge 

9y  work  group  chairmen. 

Review  pilot  project 
and  test /case  study 
documentation . 

Little  application  to 
riverine  dredging. 

4 

Review  dewatering 
devices 

By  work  group  chairmen 
or  members. 

Prototypes  were  ob¬ 
served  in  operation  on 
some  devices.  Conclu¬ 
sions  reached  on  others 
based  on  literature 
were  confirmed  through 
correspondence  with 
observers. 

Little  need  in  light  cf 
the  approved  channe.  mainte¬ 
nance  plan. 

Pneuma  pump  tests 

3y  work  group  chairmen. 

Observation  of  field 
test  and  review  of 

WES  findings. 

Not  suitable  for  channel 
maintenance  because  of  high 
fuel  and  horsepower  require¬ 
ments,  extreme  noise  levels, 
and  low  productivi ty . 

6 

Bucket-chain  dredge 
invest igations 

By  work  group  with 
significant  input 
from  Twin  City  Ship¬ 
yard,  Inc;  DWE  Gmbh 
(West  Germany) ;  and 
other  Corps  offices. 

Review  of  production 
blueprints  and  published 
literature,  conversa¬ 
tions  with  operators 
and  designers,  and  pre¬ 
liminary  in-house  de¬ 
signs  and  cost  estimates. 

Appears  suitable  for  riverine 
dredging;  may  have  noise 
problems  (OSHA  restrictions). 
Twin  City  Shipyard  may  soon 
be  building  one  for  U.S. 
dredging  firm. 

7 

Dredging  equipment 
seminar 

Work  group  chairman 
with  (JMRBC  and 

Western  Dredging 
Association  staff. 

A  2-day  seminar  on  types 
of  dredging  situations  on 
the  Upper  Mississippi 
River  and  several  types 
of  dredges  to  fit  those 
situations . 

See  Attachment  1. 

8 

Dredging  cost 
procedures 

Work  group  chairmen. 

A  computer  program  for 
estimating  dredging 
cos 1 8  for  individual 
cuts  and  placement 
sites. 

Done  in  three  stages  de¬ 
scribed  in  Attachments  '2-5. 

9 

Site-specific  dredging 
cost  estimates 

MENWG  and  Plan  Formu¬ 
lation  Work  Group. 

Using  the  cost  estimat¬ 
ing  program,  costs  were 
prepared  for  each  cust 
and  placement  site  in 
the  selected  channel 
maintenance  plan. 

See  Channel  Maintenance 
Appendix. 

10 

Bucket-chain  invest¬ 
ment  coats. 

Work  group  chairmen. 

Shipbuilding  cost 
estimate . 

See  Attachment  3. 

11 

Backhoe  and  Mud cat 
pilot  projects 

Work  group  chairman 
and  Fish  and  Wildlife 
Work  Group  chairman. 

Observation  and  "hands- 
on"  trials  of  the 
equipment . 

12 

Accounting  procedure 

Work  group  chairmen. 

Document  the  per-hour 
cost  rates  for  the 
cost-estimating  programs. 

See  Attachment  6. 

13 

Resource  management 
recommendation 
strategies. 

Work  group  chairman 
and  Plan  Formulation 
Work  Group  members. 

Suggestions  on  how  to  See  Channel  Maintenance 

physically  implement  Appendix, 

some  of  the  more  signifi¬ 
cant  GREAT  recommendations 
dealing  with  specific 
sites  in  the  study  area. 

14 

Material  placement 
strategies 

Work  group  chairman 
and  Plan  Formulation 
Work  Group  members. 

Suggestions  on  hoar  to 
physically  implement  some 
of  the  more  vexing  mate- 

See  Channel  Maintenance 
Appendix. 

rial  placement  problems 
in  the  channel  mainte¬ 
nance  plan. 


SUMMARY  OF  FINDINGS  AND  RECOMMENDATIONS 


In  recent  years,  dredges  have  acquired  a  reputation  as  environ¬ 
mental  villains,  earned  or  not.  A  dredge  is,  however,  just  a  machine  - 
a  tool.  To  condemn  all  dredges  is  similar  to  declaring  all  knives 
lethal  weapons.  Just  as  a  knife  in  the  hands  of  a  skilled  surgeon  is 
a  very  useful  and  beneficial  tool,  a  dredge  in  the  hands  of  a  skilled 
and  knowledgeable  dredger  can  become  a  very  useful  tool  for  both 
channel  maintenance  and  environmental  benefit. 

While  it  is  not  important  for  most  of  the  people  involved  in  GREAT 
to  have  a  high  level  of  knowledge  about  a  particular  dredge’s  operating 
characteristics,  it  is  important  that  they  have  knowledge  of  the  capa¬ 
bilities  of  different  dredges.  By  this  knowledge,  we  do  not  simply 
mean  that  they  know  the  Dredge  William  A.  Thompson  can  move  1,000  cubic 
yards  of  material  per  hour  or  can  move  it  up  to  10,000  feet  with  the 
Boosterbarge  Mullen.  What  we  mean  is  that  they  know  that,  for  mechanical 
dredging  methods,  the  distance  the  material  is  to  be  moved  is  much 
less  significant  than  the  manner  in  which  the  material  is  handled  at  the 
placement  site.  And  for  a  hydraulic  dredge  to  operate  efficiently,  it 
must  be  able  to  bury  the  cutterhead  into  the  face  of  the  cut  (at  a  depth 
11/2  times  the  pipe  diameter).  Also,  clamshell  dredges  have  lower  produc¬ 
tion  rates  in  shallow  cut  areas  because  the  bucket  cannot  be  filled  on 
each  cycle.  This  type  of  information  is  shown  on  the  following  tables 
reprinted  from  the  May  1974  Journal  of  the  Waterways,  Harbors  and 
Coastal  Engineering  Division  of  the  American  Society  of  Civil  Engineers, 
"Development  and  Future  of  Dredging,"  by  Adolph  W.  Mohr. 


Mechanical  Dredges 


w  «  a  3 

^  60 

tj  ®  *j 
J|  <H  # 

,  M  ' 

"  ij  0)  u 
®  OJ  60  3 
T*  J*  X>  X 
£  Cl  4 

*±  JO  T3  1 


g  re  x: 

>  °  3  • 

2  a  >n 
S  o.  ^ 
«  °  -  10  ■ 


ci  • 

1*1  C  «  3 
I  P  tl  Q)  £ 

i  u  — * 

li*.  X  k-  H 

i  O  ll  *J  H 

u,5' 

)  V-  4»  O  ^ 

;  re  re  o  o 

>  a.  d  <*-< 

i  it 

:  a  *-»  re  4) 

■  «0  3  .C  *-» 

J3 

:  c  O  « 


®  C  • 
0)  re  re  •— 
x  c  « 

U  T3  0)  *H 

re  3  -T3  u 
O  E  0/ 


ec  re  re  re 

k.  00u  B 

re  -o  re  o 
x  a>  E  a- 


o  re  e 

V  *J  X  -H 

V-  -  o 
owe  re 
a  j*:  •»- 

re  c>  «  I-*  c 

C  P  <u  re  a 

re  ^  o  -h  o 

k-  u  *o  u  o 


c  re  >.  a. 

-t4  k~  4_< 

TJ  "O  re 
re  c  E 


o  T3  x  O 
re  3  u  re 
o  E  re  u 
u  ore 
a  c  >-  c 


c  re  -< 
-ire  >  ■ 
>.  u 

4  O'  Ci  <y 

>-«  x  re  re  < 

t  c  c  >.  1 

— <  re  Q;  U 

re  c  e  re 

— <  u  i 
re  —  -c  C 

•'“cl 


E  o  — 
c  x  e 
re  — «  £  u 
— •  ^  ai  c 
x  a  re  e-  . 


-r  4.  c-  3 

x  re  o  • 

—  •  a  re 

'  i  X  c  oc 

—  —  ir  a  oc  k* 

»-  a  re  E  c  re 

re  •-  a.  —  x 

—  c  c  re 

i  c  5  v,  J!  *S 

k.  xr  c  c.  a. 

•race-  re 

c  re  >. 

re  C,  g  T3  x  c 

x  «—  w  c 

a  —  o 

E  k-  x  -  «— 

r.  tt  tz  E  —  re 

re  —  c  >  > 

c  c  <r  k-  C 

re  ^  re  re  re  x 

a  c  E  re  re  re 


~  >  4i  re  < 

s°sr 

2  u  u  a>  ( 
“  #  O  TJ 

u.  ( 

5S  t  fi' 

°  x  re  re  - 

c  * 

“  (I  o  *j  » 

£  rH  -H  ft,  J 
£■  «10  4J  M  < 

2  c  re  o  a 

r  -h  *j  o  i 

w  in  *  J5  I 


c.  oc  c  re 
ci  c.  re 
re  o  i- 
re  x  ,  c 

•h  e  a»  « 

H  O  U  t 

oo  «j  r 


re  re  u 
>  c  *r  a, 
—  x  4  *_ 
re  o  re  re 

5  k.  - 3 

C  4  >,  4 

X  ^  > 

3  C  X 
w  4  re 
o  re  o 


able  for  all  but  the  hardest  production  for  size  of  plant  all  but  the  hardest  mate-  the  hardest  materials  and 
material  and  has  a  low  produc-  and  investment.  rials  and  has  a  low  pro-  has  a  higjh  production  for 
tion  for  its  size.  duct  Ion  for  its  size.  its  size. 


Dredging  principle  Material  la  removed  with  a  Material  Is  removed  with  water  Material  is  removed  and  picked  Material  Is  removed  and  picked 

rotary  cutrer  (or  plain  jets,  picked  up  by  a  wide  but  up  together  with  dilution  up  together  with  dilution 

suction  Inlet  in  light  shallow  suction  opening  and  water  by  draghead  sliding  over  water  by  draghead  sliding 

material)  picked  up  with  transported  through  the  pump  bottom  (or  stationary)  and  over  bottom  and  flows  through 


EXISTING  EQUIPMENT  AND  DREDGING  PRACTICES 


Dredging  has  been  used  to  clear  waterways  for  thousands  of  years. 

Most  of  the  world's  major  ports  would  not  exist  without  the  assistance 
of  hydraulic  dredges.  The  first  recorded  hydraulic  pump  was  built  in 
1836,  and  a  successful  suction  dredge  was  built  in  England  in  1861. 

The  Suez  Canal  was  excavated  by  as  many  as  60  hydraulic  dredges  that 
removed  97  million  cubic  yards  over  a  10-year  construction  period. 

The  Panama  Canal  was  started  by  the  French  group  that  worked  on  the 
Suez.  They  dredged  from  1862  to  1889  without  success.  The  U.S.  Army 
Corps  of  Engineers  tackled  this  project  in  1902  and  completed  it  in 
1914  using  both  hydraulic  and  mechanical  dredges.  The  present  canal 
is  maintained  by  a  rock  drilling  plant,  15-cubic-yard  dipper  dredge,  and 
a  28-inch  cutter-suction  dredge.  These  three  pieces  of  equipment  annually 
move  the  same  amount  of  dredged  material  as  the  St.  Paul  District  has 
historically  moved  with  the  Dredge  William  A.  Thompson. 

Navigation  problems  on  the  Upper  Mississippi  River  were  recognized 
as  early  as  1824  when  the  Federal  Government  authorized  removal  of  snags, 
shoals,  and  sandbars;  excavation  of  rock  in  several  reaches  of  rapids; 
and  closing  off  of  meandering  sloughs  and  backwaters  to  confine  flows 
to  the  main  channel  and  thus  ensure  more  adequate  depths  for  navigation 
in  times  of  low  water.  The  first  comprehensive  Improvement  of  the 
river  for  navigation  was  authorized  by  the  River  and  Harbor  Act  of 
18  June  1878.  A  4*s-foot  channel  from  the  mouth  of  the .Missouri  River 
to  St.  Paul  was  established.  This  channel  was  maintained  with  bank 
revetments,  wing  dams,  longitudinal  dikes,  and  dams  at  the  headwaters 
of  the  Mississippi  River  to  impound  water  for  low-flow  augmentation. 

In  1890,  the  4*s-foot  channel  was  extended  to  Minneapolis,  Minnesota, 
requiring  removal  of  boulders  and  dredging  of  bars.  In  1907,  a  6-foot 
channel  was  established  in  response  to  the  River  and  Harbor  Act  of 
2  March  1907. 


The  additional  depth  was  obtained  primarily  by  construction  of  rock 
and  brush  wing  dams,  low  structures  extending  radially  from  shore 
into  the  river  for  varying  distances  to  constrict  low-water  flows. 

The  6-foot  channel  was  further  improved  by  construction  of  locks  and 
dam  2,  completed  in  1930. 

In  1930,  Congress  authorized  the  9-foot  channel  navigation  proj¬ 
ect  on  the  Upper  Mississippi  River  between  the  mouth  of  the  Missouri 
River  and  Minneapolis.  The  authorizing  legislation  (River  and 
Harbor  Act  of  3  July  1930)  provided  for  a  navigation  channel  of 
9-foot  depth  to  be  achieved  by  constructing  a  system  of  locks  and 
dams  supplemented  by  dredging. 

EXISTING  EQUIPMENT 

Dredges  can  be  classified  into  two  distinct  types  -  mechanical 
and  hydraulic.  (See  tables  on  pages  13  and  14.)  Many  different 
combinations  have  been  devised  to  meet  varying  conditions.  The 
mechanical  dredges  lift  bottom  sediments  out  of  the  water  by  means 
of  bucket  devices  attached  to  chains,  cables,  or  levers.  Hydraulic 
dredges  use  a  moving  stream  of  water  to  make  a  slurry  of  the  material 
to  be  aonred. 

Channel  maintenance  in  the  study  area  is  normally  accomplished 
with  the  Dredge  William  A.  Thompson,  a  20- inch  hydraulic  cutterhead 
dredge,  and  the  Derrickbarge  Hauser,  a  4-cubic-yard  deck-mounted 
crane.  Early  in  the  study,  most  of  the  dredging  contractors  in 
the  area  were  contacted  to  determine  what  equipment  they  had  avail¬ 
able.  Extensive  checking  was  done  with  other  Corps  of  Engineers 
Districts  in  an  effort  to  locate  equipment  or  methods  that  could 
be  applied  to  the  unique  problems  present  in  this  section  of  the 
Mississippi  River. 


During  the  GREAT  study,  two  major  additions  were  made  to  the  St.  Paul 
District  channel  maintenance  floating  plant.  The  first  was  a  20-inch 
booster  dredge,  the  Boosterbarge  Mullen,  which  has  been  added  to  the  Dredge 
Thompson  fleet.  The  12-inch  hydraulic  dredge  Dubuque  was  acquired  for 
use,  with  modifications,  on  smaller  channel  maintenance  dredging  sites 
and  to  be  paired  with  a  clamshell  operation  to  unload  barges. 

Hydraulic  Dredges  (Cutterhead) 

The  basic  principle  of  hydraulic  dredging  is  described  in  the  table  on 
page  14.  Cutterhead  dredges  are  anchored  in  the  dredge  cut  with  two  spuds 
at  the  stern.  Lateral  movement  of  the  dredge  is  controlled  by  hauling 
winches  near  the  bow  which  are  connected  by  cable  to  remote  anchors. 

Pulling  on  these  hauling  winches  rotates  the  dredge  about  one  spud.  Work¬ 
ing  in  combination,  the  spuds  and  hauling  winches  give  the  dredge  the 
ability  to  swing  from  one  side  of  the  cut  to  the  other  as  it  "walks"  into 
the  face  of  the  cut. 

Mechanical  Dredges  (Backhoe) 

A  backhoe  is  a  commonly  used  excavator.  It  is  most  often  used  in 
trench  construction  where  versatility,  accurate  control  of  the  digging 
operation,  and  maneuverability  are  important.  Available  sizes  range  from 
small  units  mounted  on  the  3-point  hitch  of  a  farm  tractor  and  used  for 
trenching  drain  tile  or  underground  cable  (digging  depth  of  about  6  feet 
with  a  10-foqt  reach)  to  machines  capable  of  loading  large  dump  trucks 
with  a  single  bucketful. 

The  backhoe  is  usually  mounted  on  a  tracked  undercarriage  and  turn¬ 
table.  A  boom  arm  extends  from  the  body  of  the  machine,  and  a  dipper  arm 
is  hinged  from  the  end  of  the  boom.  The  dipper  arm  extends  from  the  end 
of  the  boom  into  the  cut.  A  bucket  on  the  end  of  the  dipper  arm  does  the 
digging  and  excavating.  It  is  hinged  to  swing  through  approximately  170°. 
During  the  digging  operation,  the  dipper  arm  is  extended  and  the  boom 
lowered  into  the  cut.  The  bucket  is  filled  as  it  is  drawn  across  the 
excavation  toward  the  machine.  When  the  bucket  is  filled,  it  is  rotated 
upward  toward  the  machine  and  lifted  from  the  cut.  The  following  figure 
shows  the  range  and  typical  dimensions  of  a  large  hydraulic  backhoe. 
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STRAIGHT  CLEAN  UP  RANGE 


53'  5" 
35'  7.5" 

Hg| 

AH 

Dipper  teeth  distance  from  grade  at  end  ol  highest 
dump 

33  11” 

(10  35) 

AJ 

Maximum  height  ot  attachment 

36'  15" 

(11  0) 

35' 0  " 

(10.67) 

AK 

Dipper  sweep  angle 

176* 

AL 

Dipper  sweep  radius 

7'  5" 

(2  26) 

17  4  5 

(53) 

AM 

Dipper  arm  sweep  radius  over  teeth  extend 

24  3 

(7  39) 

35  V 

(10  7) 

AM, 

AN 

Dipper  arm  sweep  radius  -  retracted 

Boom  length  trom  Doom  toot  pin  to  boom  point  pin 

18  8 

30  4" 

A0 

Vertical  clearance  tor  highest  dumping  sweep  ot  dip¬ 

12’-9" 

(3  89) 

AP 

per  teeth 

Maximum  attachment  radius  with  boom  at  max 

7-2" 

(2.19) 

48'  10  5 

(149) 

imum  elevation  and  dipper  arm  and  dipper  swung 

23'  1" 

(7  04) 

AV 

lully  in 

Minimum  radius  ol  S'  level  bottom  at  maximum 

27' 6" 

(•JO) 

31  5" 

(9.59) 

depth 

20' 0" 

(610) 
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As  a  general  rule,  backhoes  operate  most  efficiently  when  swinging 
horizontally  through  60°  from  digging  to  dumping.  Increasing  the  swing 
from  60°  to  90°  decreases  productivity  by  about  In  percent  for  most  equip¬ 
ment  on  the  market  today.  For  most  operations  the  operators  would  position 
any  barges  alongside  the  dredge  spud  barge  centered  on  the  pivot  point  of 
the  backhoe.  The  average  swing  would  then  be  90°.  Because  of  the  geometry 
of  the  spud  barge  and  limits  that  it  would  place  on  the  angle  of  excavation, 
all  dredging  would  occur  within  30°  (in  each  direction)  from  the  center  line 
of  the  dredge. 

In  essentially  every  operating  mode,  the  backhoe  would  be  positioned  to 
work  off  the  end  of  the  spud  barge.  If  this  end  is  considered  the  bow,  we 
would  expect  a  minimum  of  two  spuds  to  be  placed  on  the  stern.  For  reasons 
explained  later,  these  two  spuds  would  be  no  farther  apart  than  the  differ¬ 
ence  between  the  backhoe's  longest  and  shortest  limits  of  digging  for  the 
depth  that  it  will  be  digging  (below  the  deck) . 

In  a  dredging  operation,  a  backhoe  has  the  unique  ability  to  propel 
itself  through  the  cut  using  the  boom  and  dipper  arm  without  any  outside 
power  source  or  positioning  cables  and  anchors.  If  there  is  little  current 
in  the  area  to  be  dredged,  the  movement  can  be  easily  done  by  the  operator 
with  almost  no  loss  of  effective  dredging  time.  When  a  move  is  necessary, 
the  operator  tucks  the  bucket  close  to  the  machine  and  anchors  it  into 
the  river  bottom.  Both  spuds  are  then  raised  and  the  dipper  arm  extended 
keeping  the  bucket  anchored  in  the  river  bottom,  thus  moving  the  spud 
barge  back.  The  spuds  are  lowered,  anchoring  the  barge,  and  the  dredge  is 
Immediately  ready  to  resume  dredging,  perhaps  without  even  removing  the 
bucket  from  the  river  bottom.  Depending  on  how  fast  the  spuds  can  be  raised 
and  lowered,  an  experienced  operator  should  be  able  to  perform  this 
maneuver  in  the  time  it  takes  for  one  to  two  cycles  (anywhere  from  30  seconds 
to  2  minutes) . 

If  there  is  some  current  in  the  cut  area  or  if  the  transport  barges 
tied  alongside  would  pull  the  dredge  off  line,  a  second  procedure,  keeping 
one  spud  anchored  at  all  times,  would  probably  be  used.  The  operator  again 
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tucks  the  bucket  close  to  the  machine  anchoring  it  in  the  river  bottom. 

The  port  spud  is  raised,  the  backhoe  is  swung  to  the  right  30°  as  the 
dipper  arm  is  extended  pivoting  the  dredge  on  the  starboard  spud.  With¬ 
out  moving  the  bucket,  the  port  spud  is  lowered  and  the  starboard  spud 
raised.  Again,  without  moving  the  bucket  from  its  anchorage,  the  backhoe 
is  swung  to  the  left  through  60°  as  the  dipper  arm  is  extended  further 
pivoting  the  dredge  on  the  port  spud.  The  spuds  are  once  again  lowered  and 
raised,  and  the  backhoe  returned  to  center  as  the  dipper  arm  is  extended. 

The  dredge  is  now  parallel  to  its  initial  position  farther  along  the  cut  the 
distance  between  the  port  and  starboard  spuds.  Again,  depending  on  how  fast 
the  spuds  can  be  raised  and  lowered,  this  maneuver  should  take  no  more  than 
three  to  six  cycles  (3  to  4  minutes). 

This  procedure  may  not  be  the  most  productive  for  larger  cuts  or  cuts 
where  large  areas  are  to  be  dredged  with  shallower  cut  faces.  It  is  more 
suited  to  cuts  where  the  cut  faces  are  deeper,  and  it  is  more  advantageous 
to  limit  the  width  of  the  dredging  cut  to  less  than  60  feet.  If  the 
swings  of  the  backhoe  are  limited  to  30°  on  either  side  of  the  dredge  center 
line,  the  effective  excavation  width  is  limited  to  approximately  one-half 
the  maximum  digging  reach  of  the  backhoe  arm  at  the  depth  beinr  dredged. 

If  the  swing  can  somehow  be  extended  to  60°  on  either  side  of  r  cente; 
line,  this  width  can  be  doubled. 

Where  channel  geometry  and  other  factors  allow,  another  dredging  maneuver 
may  be  more  productive.  A  maneuver  cycle  would  begin  with  the  dredge  at 
a  60°  angle  to  the  center  line  of  the  cut.  For  this  discussion,  the  dredge 
is  assumed  to  be  angled  to  the  left.  As  all  the  excavating  within  reach  of 
the  backhoe  is  completed,  the  bucket  is  anchored  in  the  river  bottom  near 
the  right-hand  limit,  one  spud  is  raised  (e.g.,  the  port  spud)  and  the  back¬ 
hoe  swung  from  right  to  left  moving  the  barge  somewhat  closer  to  the  center 
line  of  the  cut.  The  amount  of  this  swing  should  be  detrained  by  the 
operator  depending  on  his  skill,  judgment,  and  geometry  of  the  spud  barge. 

The  spud  is  lowered  and  excavating  continued  until  the  dredge  has  moved 
from  60°  left  of  center  line  to  60°  right  of  center  line.  The  other  spud 
(starboard)  is  then  raised,  and,  by  whatever  means  the  operator  chooses, 
the  dredge  is  returned  to  60°  left  of  the  center  line  of  the  cut.  If  the 
two  spuds  are  as  far  apart  as  the  difference  between  the  backhoe's  longest 
and  shortest  digging  limits,  the  dredge  will  have  advanced  through  the  cut 
by  that  distance  and  will  be  ready  to  begin  another  pass. 


The  time  needed  to  step  the  dredge  through  each  pass  should  be  no 
more  than  one  digging  cycle  depending  on  how  fast  the  spuds  can  be  raised 
and  lowered.  The  time  needed  to  return  the  dredge  depends  on  what  means 
the  operator  chooses.  The  simplest  method  is  to  walk  it  back  using  the 

arm  of  the  backhoe  to  pivot  the  dredge  around  one  spud.  If  a  tender  is 

standing  by,  it  may  be  faster  to  have  it  push  the  dredge  back  to  its 
starting  position.  Swing  anchors  and  cables  should  not  be  used  unless 
it  is  known  before  the  job  starts  that  no  loading  would  occur  off  the 
port  side  (in  this  example,  it  would  interfere  with  the  docking  and 
loading  of  transport  barges). 

The  operator  has  an  option  of  digging  on  the  return  pass.  For  the 

first  part,  the  only  excavation  would  be  near  the  backhoe,  and  a  full- 

width  excavation  would  not  develop  until  near  the  end  of  the  pass. 

Trial  and  error  in  the  field  would  determine  if  this  would  be  a  wise 
maneuver. 

With  a  wide  sweep  operation  such  as  this,  a  prudent  operator  may  try 
to  keep  transport  barges  being  loaded  on  the  side  of  the  dredge  toward 
which  he  is  moving,  effectively  cutting  his  average  swing  angle  from  90° 
or  more  to  about  75°  and  increasing  his  productivity  from  86  percent  of 
a  60°  swing  angle  production  to  93  percent  of  a  60°  swing  angle  production 
rate  for  most  machines.  This  can  only  be  done  on  a  continuous  basis  if 
the  draft  of  loaded  transport  barges  does  not  exceed  available  water 
depth  in  the  undredged  cut  area. 

Production  Rates.  -  Production  rates  for  various  backhoe  units  operating 
in  different  materials  are  readily  available  from  manufacturers.  One 
leading  manufacturer  has  published  the  following  data  for  two  of  its 
backhoes  digging  from  grade  level  to  a  maximum  20-foot  depth,  60°  swing  to 
load  trucks  parked  at  grade  level,  and  effectively  operating  50  minutes 
per  hour. 
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Approximate  hourly  production  rates  (cubic  yards  per  hour) 


Item 

Backhoe  specifications 

750-horset>ower  backhoe  375-horsepower  bai 

ckhoe 

Bucket  capacity,  PCSA 
heaped  (cubic  yards) 
Bucket  duty  rating 

4.5 

E.H.D. 

5.5 

H.D. 

6.25 

M.D. 

9(1)  2 
L.D.  E.H.D. 

3 

H.D. 

4 

M.D. 

5 

I..P. 

Material  types 

Common  excavation 

340 

430 

505 

140 

220 

320 

- 

Sand  and  gravel 

440 

550 

650 

875  190 

300 

445 

530 

Common  earth 

400 

495 

585 

790  180 

275 

400 

480 

Moist  loam,  sandy  clay 

460 

575 

675 

910  210 

320 

465 

555 

Clay,  hard  dense 

380 

470 

555 

155 

245 

365 

- 

Clay,  wet  sticky 

325 

400 

475 

130 

210 

- 

- 

Rock,  well  blasted 

360 

450 

- 

145 

235 

- 

- 

Rock,  poorly  blasted 

280 

350 

- 

105 

180 

- 

(1)  Estimated. 

This  same  manufacturer  also  publishes 

four  factors  which  can  be 

used 

to  more  closely  estimate  the  production  rate  that  can  be  expected  on 

a 

particular  job.  These 

factors 

are  shown  on  the  following  four 

tables. 

Job 

efficiency 

factor(1) 

Working 

Job 

minutes 

Job  efficiency 

efficiency 

per  hour 

(percent  of  60  minutes) 

Factor 

Excellent 

55 

92 

1.10 

Average 

50 

83 

1.00 

Below  average 

45 

75 

0.90 

Unfavorable 

40 

67 

0.81 

(1)  Factors  are  the  same  for  all  backhoe  units. 
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Depth  of  cut  factor 


Maximum 

depth 

(feet) 

Average 

depth 

(feet) 

Factor 

7  50-horsepower 
backhoe 

375-horsepower 

backhoe 

10 

5 

1.15 

0.97 

15 

7.5 

1.00 

1.15 

20 

10 

0.95 

1.00 

25 

12.5 

0.85 

0.95 

30 

15 

0.75 

0.85 

35 

17.5 

0.65 

0.75 

Angle  of  swing  factor 

Swing  in  degrees 

Factor 

45 

1.05 

60 

1.00 

75 

0.93 

90 

0.86 

120 

0.76 

180 

0.61 

Material  loadability  factor^^ 


Bucket  loading 

Factor 

Easy  digging 

0.90  -  1.00 

Medium  digging 

0.80  -  0.90 

Medium-hard  digging 

0.65  -  0.75 

Hard  digging 

0.40  -  0.65 

(1)  To  adjust  for  variations  in  bucket  heaping 
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To  estimate  the  productivity  on  a  job,  this  manufacturer  suggests 
that  the  approximate  hourly  production  rate  for  the  type  of  material  and 
bucket  size  being  considered  be  multiplied  by  each  of  the  factors  tor  the 
job  to  determine  what  production  rate  can  be  reasonably  expected. 

The  Material  and  Equipment  Needs  Work  Group  knew  of  a  contractor  using 
a  machine  very  similar  to  the  375-horsepower  example  shown  throughout  this 
appendix.  This  contractor  is  using  this  machine  with  a  4-cubic-yard 
bucket  and  is  getting  approximately  250  cubic  yards  per  hour  production. 
This  backhoe  is  sitting  idle  approximately  20  minutes  per  hour  waiting  for 
barges,  is  digging  an  average  of  15  feet  deep  (below  deck),  is  swinging 
through  an  average  of  90°  to  load  barges,  and  has  medium  to  easy  digging. 
Working  backward  through  the  factors  and  capacity  chart  with  these  data,  it 
can  be  assumed  that  the  material  being  dredged  acts  similarly  to  moist  loam 
and  sandy  clay. 

HISTORIC  PRACTICES 

Before  1937,  St.  Paul  District  had  no  dredges  to  maintain  the 
navigation  channel  on  the  Upper  Mississippi  River.  Initial  construc¬ 
tion  and  maintenance  were  accomplished  by  Rock  Island  District.  As 
early  as  1871,  Rock  Island  dredges  and  snagboats  were  used  to  clear 
sandbars,  pull  debris,  and  construct  wing  dams  in  the  St.  Paul  District. 
These  efforts  provided  a  34-foot  navigation  channel. 

From  1878-1906,  Congress  authorized  funds  to  clear  the  channel 
by  dredging,  closing  bypasses,  and  building  lateral  canals.  These 
authorizations  resulted  in  the  44-foot  channel  project  which  was 
directed  by  Rock  Island  District. 

In  1907,  Congress  directed  the  Corps  to  maintain  a  6-foot  channel. 

Over  $52  million  was  spent  on  channel  improvements  which  included  im¬ 
proved  dredging  and  continued  wing  dam  construction.  Locks  and  dam  2 
at  Hastings,  Minnesota,  was  completed  in  1930  as  part  of  the  6-foot 
channel  project. 
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In  1930,  Congress  authorized  the  9-foot  channel.  This  project 
was  an  economic  boost  during  the  Depression. ^  Commercial  transporta¬ 
tion  on  the  river  was  diminishing  in  response  to  the  introduction  of 
the  steel  rail,  and  the  water  project  was  necessary  to  revive  the  river 
transportation  system.  Between  1930  and  1939,  Corps  activity  concen¬ 
trated  on  building  the  29  locks  and  dams  over  669  miles  of  the  river. 

In  1930,  St.  Paul  District  assumed  responsibility  for  a  portion 
of  the  river  development.  The  major  dredges  included  three  hydraulic 
dredges  (the  Pelee,  Vesuvius,  and  Cahaba)  and  a  few  others  brought 
from  other  Districts.  The  District  acquired  the  hydraulic  dredge 
William  A.  Thompson  and  the  mechanical  dredge  the  Derrickbarge  Pause r 
(formerly  Derrickboat  767)  in  1937.  These  two  pieces  of  equipment 
have  done  most  of  the  dredging  in  the  District  since  the  1937  naviga¬ 
tion  season. 

St.  Paul  District  maintains  a  9-foot  channel  on  242.5  miles  of 
the  Upper  Mississippi  River,  14.7  miles  of  the  Minnesota  River,  24.5 
miles  of  the  St.  Croix  River,  and  1.4  miles  of  the  Black  River.  In 
addition,  its  dredging  plant  performs  maintenance  dredging  on  314 
miles  of  the  Mississippi  River  in  Rock  Island  District. 

POSSIBLE  NEW  EQUIPMENT  TYPES  AN3  RECENT  DEVELOPMENTS 


Because  most  of  the  dredging  done  in  the  United  States  is  in 
harbors  and  coastal  waters  and  developing  and  building  new  dredging 
plants  is  expensive,  the  Corps  uses  older,  existing  machines  where 
possible  (that  is,  where  they  can  be  adapted  to  meet  the  new  demand) 
and  designs  new  equipment  for  the  coastal  waters.  In  recent  years, 
the  Innovative  techniques  and  designs  have  come  from  Europe  or  Japan, 
but  they  are  still  only  variations  on  the  methods  shown  in  the 
tables  on  pages  13  and  14. 

One  of  the  most  exotic  of  the  recent  developments  is  the  Pneuma 
pump  dredging  system  developed  by  Dr.  Giovanni  Faldi  of  SIRSI  (Italian 
Corporation  for  the  Research  of  Water  Use) .  The  Pneuma  pump  is  a 
solid  displacement  pump  operated  by  compressed  air,  which  acts  as  a 
piston.  The  Pneuma  pump  is  described  in  detail  on  page  28. 

(1) About  90  percent  of  the  labor  was  from  relief  rolls. 


Two  innovations  have  been  added  to  cutterhead  hydraulic  dredges 
that  have  increased  their  efficiency  and  added  depth.  One  is  mounting 
a  centrifugal  pump  on  the  ladder  near  the  cutterhead  to  increase  the 
depth  that  can  effectively  be  dredged.  The  other  is  a  bucket  wheel 
in  place  of  the  cutterhead  which  increases  digging  efficiency  in 
harder  materials.  Neither  of  these  has  specific  adaptation  to 
Mississippi  River  dredging  in  the  GREAT  I  area. 


One  of  the  success  stories  in  recently  developed  Corps  dredges 
is  the  Currituck.  The  Currituck  is  a  self-propelled,  split  bottom 
barge  to  which  drag  heads  and  pumps  have  been  added  so  that  it  func¬ 
tions  as  a  small  self-loading  hopper  dredge.  Its  primary  purpose  is 
to  maintain  navigable  depths  in  shallow-draft  inlets  and  use  the 
material  for  beach  nourishment  by  dumping  material  into  the  surf 
zone  of  nearby  eroded  beaches.  In  operation,  dredging  coarse  sand  from 
coastal  inlets,  it  fills  in  15  to  20  minutes  (270  cubic  yards)  and,  depend¬ 
ing  on  length  of  haul,  has  a  productivity  of  up  to  1,000  cubic  yards 
per  hour.  It  nourishes  beaches  by  nosing  up  on  the  beach  as  far  as  pos¬ 
sible  (7  1/2  feet  of  draft)  and  dumping  the  hopper  (4  1/2  feet  of  draft 
unloaded).  Wave  action  and  propeller  wash  as  the  vessels  backs  away 
from  the  surf  zone  carry  the  sand  onto  the  beach.  There  have  been  no 
major  breakdowns  and  few  minor  ones.  It  operates  with  a  crew  of  three. 

This  operation  has  shown  itself  to  be  economically  feasible  and 
environmentally  sound. 

New  Developments  in  Mechanical  Dredging 

One  very  old  method  of  dredging  has  been  used  successfully  in  some 
areas.  Slips  and  docks  in  Savannah  Harbor  have  been  cleared  by  dragging 
a  5-ton  beam  over  the  sandbar  with  a  4,000-horsepower  harhor  tug.  The 
harbor  tugs  do  this  maintenance  in  their  stand-by  time.  This  method 
has  also  been  used  in  some  areas  for  channel  maintenance  with  smaller 
beams  and  smaller  tugs.  In  the  particular  case  of  Savannah  Harbor,  the 
material  removed  from  the  slip  may  be  contributing  to  shoaling  of  the 
Federal  navigation  project. 
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-  Endless  chain  ladder-bucket  dredges  were  first  used  in  Europe  in 
1778.  The  first  one  was  powered  by  two  horses  and  could  deliver  30 
tons  per  hour.  Ladder-bucket  dredges  grew  in  capacity  and  dependa¬ 
bility  and  for  the  next  100  years  were  the  workhorse  dredges  on 
European  waterways. 

The  first  hydraulic  dredges  were  developed  at  the  same  time  as  the 
United  States  was  getting  into  the  dredging  business.  The  General 
Moultrie  was  one  of  the  first  hydraulic  dredges  and  was  used  by  the 
Corps  to  dredge  the  port  of  Charleston.  Because  of  this  historical  co¬ 
incidence  and  the  growth  of  hydraulic  dredging  technology  over  the  next 
60  years  with  a  corresponding  growth  in  dredging  needs,  the  Corps  and 
the  American  dredging  industry  developed  little  mechanical  dredging 
capability.  Europeans,  with  their  experience  with  ladder-bucket 
dredges,  knowledge  of  the  capability  of  mechanical  dredges,  and  differ¬ 
ent  harbor  and  channel  requirements,  maintained  and  continued  to 
develop  mechanical  dredges  while  developing  their  hydraulic  dredging 
capability. 

Technological  developments  such  as  new  driving  methods,  measuring 
and  control  techniques,  position  fixing  and  communication  devices,  and, 
above  all,  scale  enlargements  kept  bucket-chain  dredges  in  competition 
in  Europe.  The  use  of  bucket-chain  dredges  in  the  western  hemisphere 
has  been  limited  to  isolated  mining  operations .  The  energy  crunch  and 
environmental  awareness  of  recent  years  has  brought  the  bucket-chain 
dredge  into  the  spotlight.  Previous  concerns  for  economy  (least-cost) 
are  gradually  being  replaced  by  concerns  for  efficiency  (doing  the 
most  with  the  least).  A  bucket-chain  dredge  plant  can  move  granular 
material  with  less  horsepower  and  at  higher  densities  than  some  other 
types  of  dredges. 

Riverine  Hydrology 

Much  interest  has  developed  in  recent  y°ars  for  letting  the 
river  dredge  itself.  Altering  flow  characteristics  or  modifying  the 
flowage  channel  is  one  of  the  ways  this  can  be  accomplished.  A  more 
detailed  discussion  of  this  can  be  found  in  the  Dredging  Requirements 
Work  Group  Appendix  and  in  Dr.  D.  B.  Simons'  presentation  in  Attachment  1 
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The  dredge  design  and  manufacturing  industry  has  made  significant 
steps  in  recent  years  toward  improving  the  operation  and  efficiency  of 
its  product.  Three  factors  acting  in  concert  have  played  a  role  in 
this  progress:  environmental  concerns,  energy  efiiiiency,  and  unpre¬ 
dictable  labor  costs.  How  the  new  designs  accommodate  these  factors 
will  become  apparent  as  we  look  at  some  of  them  individually. 

Pneuma  Pumping  System 


The  Pneuma  pump  was  developed  by  Dr.  G.  Faldi  of  SIRSI,  Florence, 
Italy.  It  is  a  solid  displacement  pump  with  compressed  air  acting  as 
a  piston  and  as  the  driving  force. 

The  standard  pump  body  has  three  sheet  stee’  cvlirders  with  the 
diameter  about  equal  to  the  height.  At  the  bottom  of  each  cylinder 
is  an  inlet  pipe  for  the  dredged  material  slurry;  at  the  top  is  a 
pipe  for  compressed  air,  and  a  slurry  outlet  pipe.  The  outlet  pipe 
is  enlarged  immediately  above  the  cylinder  to  contain  a  spheriiv1 
valve  and  seating  of  abrasive-resistant  rubber.  The  steel  outlet 
pipes  from  the  three  cylinders  combine  with  a  flange  to  which  a 
flexible  discharge  pipe  is  bolted. 

The  pump  operates  on  a  two-stroke  cycle  of  compressed  air  enter¬ 
ing  and  displacing  the  slurry  into  the  discharge  pipe  and  fresh  slurry 
entering  while  spent  compressed  air  escapes  to  the  atmosphere.  As  the 
compressed  air  enters  the  cylinder,  the  inlet  valve  remains  closed 
and  the  outlet  valve  is  opened  by  pressure  sufficient  to  overcome 
the  combined  head  of  liquid  depth,  further  height  of  pumping  and 
friction.  The  compressed  air  supply  is  shut  off  at  the  bottom  of 
its  stroke  (that  it,  when  the  cylinder  is  nearly  empty)  and  the  com¬ 
pressed  air  pipe  is  opened  to  the  atmosphere  causing  the  outlet  valve 
to  close.  The  external  liquid  pressure  then  opens  the  inlet  valve 
and  the  slurry  beneath  it  is  forced  into  the  cylinder,  driving  out 
the  remaining  air  but  being  prevented  from  rising  up  the  compressed 
air  pipe  by  the  floating  valve  which  closes  the  opening.  The  cycle 
is  then  repeated. 
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It  is  the  combination  of  the  three  cylinders  which  is  significant. 
The  compressed  air  supply  and  exhaust  are  regulated  by  a  distributor 
which  opens  and  closes  passages  to  overlap  the  cycles  of  the  three 
cylinders  so  that  the  discharge  of  the  second  cylinder  begins  when 
the  first  is  completed  continuing  in  turn  to  the  third  and  then  the 
first  again.  The  discharge  is  therefore  uniform  and  continuous.  There 
are  usually  1  to  3  cycles  per  minute.  A  similar  result  can  be  obtained 
from  two  cylinder  pumps  which  are  sometimes  used  for  fixed  installations. 

The  Wilmington  District,  Corps  of  Engineers,  and  the  U.S.  Army 
Waterways  Experiment  Station  recently  tested  the  Pneuma  pump  on  the 
Cape  Fear  River  and  Masonboro  Inlet  (Wilmington,  North  Carolina). 

One  portion  of  this  test  simulated  conditions  on  the  Upper  Mississippi 
River. 

The  testing  was  conducted  in  two  parts.  The  purpose  of  the  first 
part  was  to  find,  measure,  and  document  the  performance  of  the  Pneuma 
pump  while  the  more  basic  variables  were  changed  one  at  a  time.  The 
purpose  of  the  second  part  was  to  establish  the  operational  feasibility 
and  economy  of  practical  assignments. 

The  effects  of  type  of  bottom  material,  dredging  depth,  and  speed 
over  the  bottom  were  tested  while  the  Pneuma  pump  discharged  into  the 
Currituck.  ^  An  effort  was  made  to  keep  this  evaluation  as  scientific 
as  practical,  placing  less  emphasis  on  economic  considerations. 

A  Pneuma  pump  (model  600/100)  was  mounted  on  the  Workboat  Snell. 

The  pump  and  connecting  hoses  were  hung  from  a  15-ton  telescoping 
cable  crane  and  the  distributor  was  mounted  on  the  deck.  Two 
1,050-cubic-foot  per  minute  (115-pound  per  square  inch)  compressors 
were  on  the  deck.  Only  one  was  used  in  the  shallow  water  (less  than 
15  feet),  a  situation  similar  to  Mississippi  River  dredging. 

(T)  The  Currituck  is  a  300-cubic-yard  self-propelled  hopper  dredge 
described  on  page  20. 
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Preliminary  results  of  the  test  show  that  the  Pneuma  pump  is 
adequate  for  specific  applications.  The  high  mass  concentrations 
claimed  for  silty  materials  (1,250-1,350  grams  per  liter)  seemed  to 
be  substantiated.  It  is  probable  that  these  concentrations  were  not 
reached  in  the  sandy  materials  on  the  Cape  Fear  River  because  only 
inappropriate  nozzles  were  available  for  testing  at  this  site.  The 
dozer  blade  type  nozzle  would  appear  to  give  better  concentration 
and  production  rates.  Additional  tests  using  these  nozzles  would  be 
advisable,  but  the  MENWG  suggests  that  further  tests  of  this  device 
for  main  channel  maintenance  dredging  would  not  be  justified  for 
reasons  explained  later.  The  Pneuma  pump  may  be  suitable  for  some 
side  channel,  fish  and  wildlife  management,  and  recreation  purposes. 

The  Pneuma  pump's  use  as  a  channel  maintenance-production 
dredge  seems  inappropriate  because  of  its  high  horsepower  require¬ 
ments  and  energy  inefficiency.  The  best  advantage  of  the  Pneuma 
pump  seems  to  be  the  extremely  low  resuspended  bottom  sediments 
(turbidity)  that  it  produces.  This  makes  it  useful  in  highly  pol¬ 
luted  areas  or  where  there  have  been  spills  of  heavier-than-water 
pollutants. 

The  Pneuma  pump  could  be  adapted  for  use  in  the  GREAT  I  area  for 
these  limited  applications.  One  modification  would  be  a  barge  equipped 
with  a  modified  dredging  ladder  and  power  winches  (see  the  following 
figure) . 

The  test  also  raised  questions  about  the  discharge  distance  that 
the  pump  alone  can  reach.  Data  have  been  gathered  but  the  results  have 
not  been  compiled. 


Hopper  Dredges 

A  hopper  dredge  is  a  self-contained,  self-propelled  vessel 
that  hydraulically  loads  material  into  its  hold  with  on-board  pumps. 

It  can  move  under  its  own  power  to  a  deposition  site  where,  for  shore 
placement,  it  can  pump  out  with  the  same  pumps  used  to  load  the 
hopper,  or  it  can  bottom  dump  the  material  through  doors  in  the 
vessel's  hull.  The  unique  feature  of  most  hopper  dredges  is  their 
ability  to  load  material  while  under  way  without  use  of  spuds  or 
anchors.  This  type  of  vessel  is  well  suited  to  channels  where  pipe¬ 
line  dredges  would  present  a  navigational  hazard  and  also  in  locations 
where  deposition  locations  are  not  available  within  economic  pumping 
distances.  This  type  of  dredge  is  not  used  to  excavate  very  hard 
material.  Hopper  dredges  range  in  size  from  300  to  12,000  cubic  yards 

A  hopper  dredge  with  hydraulic  self-unloading  capability  would 
be  suitable  for  portions  of  the  selected  channel  maintenance  plan. 

This  type  of  dredge  could  be  used  efficiently  where  shoaling  rates 
are  slow  enough  to  allow  a  productivity  rate  of  less  than  300  cubic 
yards  per  hour,  when  overflowing  of  the  hoppers  is  acceptable,  and 
where  hydraulic  unloading  of  the  hopper  can  be  done.  The  Corps 
should  not  pursue  this  type  of  dredge  for  permanent  use  on  the 
Upper  Mississippi  River,  but  may  find  it  profitable  to  bid  a  hopper 
dredge  on  some  of  the  maintenance  dredging. 

This  type  of  dredge  would  have  the  advantage  of  smaller  total 
plant  investment  and  labor  requirements  while  sacrificing  some 
degree  of  productivity.  For  instance,  the  Currituck  could  be  com¬ 
petitive  on  dredging  at  sites  such  as  near  Weaver  Bottoms  in  pool  3 
and  placing  material  at  the  various  side  channel  closings  identified 
as  site  5.30. 
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Clamshell  Dredges 


Atlas  Clam  Dredge,  Inc.,  has  an  automated  clamshell  dredging  device. 
The  open  dredging  bucket  is  dropped  at  high  speed  through  a  digging  well 
in  the  deck  of  a  specially  designed  pontoon  section  barge.  As  the  bucket 
passes  through  the  digging  well  toward  its  highest  point,  an  electro- 
mechanically  activated  chute  is  placed  in  position  below  the  closed 
bucket.  The  bucket  is  opened  and  dredged  material  is  dumped  on  the  chute 
and  diverted  into  a  receiver.  The  dredge  operates  on  about  50-second 
cycles  and  moves  about  120  cubic  yards  per  hour  with  2-  to  3-cubic  yard 
buckets.  It  needs  a  crew  of  only  two  or  three  because  the  hoisting 
machinery  and  chute  movements  are  automatic.  Depth  limit  can  easily 
be  set  and  the  movements  included  in  automation  setup. 


Drag  Beam  Method  of  Agitation  Dredging 


Agitation  dredging  is  perhaps  the  oldest  known  method  of  dredging 
for  channel  maintenance.  Usually  this  method  involves  scarifying  the 
material  (if  needed)  and  physically  moving  it  by  such  methods  as  pro¬ 
peller  wash  or  dragging. 

Savannah  District  has  used  two  types  of  dragging  with  some 
success.  In  the  Savannah  harbor,  slips  and  docks  have  been  cleared 
by  dragging  a  5-ton  beam  over  the  bottom  with  4,000-horsepower  harbor 
tugs.  This  method  has  been  very  effective  and  cost  efficient.  The 
tugs  dredge  while  they  are  standing  by  between  calls  to  their  normal 
duty. 


Savannah  District  has  also  cleared  small  shoals  in  its 
channel  areas  by  dragging  a  2-ton  beam  (14-inch  H-pile)  with  a 
600-horsepower  tug.  Both  methods  appear  to  be  effective  for  small 
areas  and  where  the  material  can  be  dragged  to  nearby  deeper  waters. 
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Direct  Hydraulic  Loading  of  Barges 


During  the  GREAT  I  study,  it  was  suggested  that  barges  could 
be  loaded  directly  by  a  hydraulic  dredge.  The  rationale  for  this 
suggestion  is  that  a  hydraulic  dredge  can  efficiently  (at  today's 
prices)  remove  sand  from  the  channel  bottom  while  a  barge  is  the 
most  efficient  mover  of  dredged  material  over  long  distances.  It 
was  felt  that  significant  cost  savings  could  be  realized.  Several 
parties  with  experience  in  hydraulically  loading  barges  were  con¬ 
tacted.  The  most  notable  results  of  this  survev  are: 

1.  Cape  Girardeau  Sand  Company,  Cape  Girardeau,  Missouri, 
operates  a  14-inch  suction  dredge  about  50  miles  above  the  Ohio  River 
for  mining  river  sand  used  in  concrete.  Most  of  the  material  is  in 
the  range  of  mortar  sand  and  is  similar  to  the  Mississippi  River 
material  found  in  the  St.  Paul  District.  The  pumped  sand  slurry  is 
deposited  directly  into  compartmented  deck  barges  of  26  by  100  feet. 
These  carry  about  300  tons  with  a  draw  of  6  to  7  feet.  The  material 
is  moved  about  4  miles  to  a  land  area  where  it  is  removed  by  a  deck- 
mounted  crane.  This  mining  operation  has  been  used  for  57  years. 

2.  Winter  Brothers  Sand,  St.  Louis,  Missouri,  mines  sand  from 
the  Merrimac  River.  It  pumps  unclassified  sand  out  of  the  river  with 
a  16-inch  hydraulic  dredge  and  loads  it  directly  onto  compartmented 
deck  barges  sized  26  by  100  and  26  by  120  feet.  These  barges  carry 
300  and  500  tons,  respectively.  Holes  in  the  side  of  the  deck  com¬ 
partments  allow  overflow  water  to  return  to  the  river.  The  barge 
drafts  are  6%  feet  and  it  takes  35  minutes  to  fill  a  barge.  The 
barges  are  moved  approximately  20  miles  downriver  and  unloaded  into 
the  classifying  plant  with  a  4- cubic  yard  bucket. 
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3.  Basic  Material  Company,  St.  Louis,  Missouri,  uses  a  lb- inch 
hydraulic  dredge  to  load  directly  onto  deck  barges  having  4- foot  high 
cargo  compartments.  The  barges  are  2b  by  100  feet  ,  draft  <v..  to  8  the;, 
and  load  in  15  minutes. 

4.  Bussen  Quarries,  St.  Louis,  Missouri,  does  the  majority  of 
the  commercial  dredging  in  the  St.  Louis  area.  It  operates  16-,  14-, 
and  12-inch  hydraulic  dredges  which  pump  directly  onto  deck  barges. 

The  company  operates  nine  deck  barges  and  has  transported  material  as 
far  as  20  miles. 

In  all  these  cases,  the  barges  are  loaded  to  overflow  and  the 
water  (with  some  suspended  solids)  is  allowed  to  overflow  until  a  sig¬ 
nificant  portion  of  the  load  is  the  coarser  sediments  which  have 
settled  out. 

Hydraulic  Unloading  of  Barges 

The  work  group  examined  two  hydraulic  methods  of  unloading  material 
from  barges: 

1.  Bottom  dumping  the  material  at  the  suction  head  of  a  small 
dredge.  The  material  would  be  resuspended  in  a  slurry  and  pumped  in¬ 
land  to  the  placement  site. 

2.  Adding  water  to  the  barge  to  suspend  the  material  in  a  slurry 
which  can  be  removed  by  a  centrifugal  pump  and  moved  to  an  inland 
placement  site. 

The  first  method  seems  more  adaptable  to  the  Upper  Mississippi 
River  because: 

1.  The  complement  of  equipment  is  more  flexible.  The  smaller 
hydraulic  dredge  would  also  be  available  for  channel  maintenance  dredging. 


35 


2.  Most  of  the  material  dredged  in  the  area  is  suitable  for 
rehandling  in  this  manner. 

3.  The  plant  can  easily  be  dismantled  and  moved  to  a  new 
location  in  less  than  2  days  after  a  period  of  operation  of  probably 
less  than  2  weeks  and  still  be  competitive.  This  operation  is 
typical  of  dredging  volumes  and  frequencies  in  this  area. 

Mechanical  Unloading  of  Barges 

The  unloading  of  loaded  barges  by  some  type  of  mechanical  device 
is  as  varied  as  any  contractor's  imagination.  Basically,  any  type  of 
earthmover  or  dry  materials  handling  device  can  do  the  work.  From 
what  the  work  group  has  witnessed,  the  selection  of  one  device  over 
another  is  more  a  matter  of  personal  choice  or  availability  than  one 
of  careful  investigation  and  analysis.  Also,  the  cost  effectiveness 
of  several  types  seems  comparable  for  the  same  range  of  productivity.' 
Those  operations  which  the  work  group  felt  worthy  of  further  considera¬ 
tion  were: 


1.  A  crane  or  backhoe  stationed  at  the  placement  site  which  would 
unload  the  barges  and  place  the  material  onshore.  Dozers,  endloaders , 
bottom  dump  scrapers,  trucks,  or  conveyors  would  distribute  the  material 
into  the  placement  site. 

2.  Ramps  on  shore  allowing  endloaders  to  directly  unload  the 
deck  barges  with  other  equipment  as  needed. 

All  of  these  methods  are  in  use  at  terminals  or  construction  sites 
in  the  GREAT  I  study  area. 
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For  use  on  smaller  hydraulic  dredges  (up  to  12  inches),  a  rigid 
truss  replaces  the  first  two  pontoons  of  the  discharge  line.  The 
truss  is  anchored  by  a  set  of  spuds  and  is  attached  to  the  dredge 
body  by  a  pivot.  One  set  of  hydraulic  rams  on  the  truss  pivots  the 
dredge  through  a  full  180°.  A  second  ram  advances  a  telescoping 
portion  of  the  truss  through  20  feet  without  repositioning  the  spuds. 

This  eliminates  the  need  for  swing  anchors  and  cables  and  permits  a 
wider  swing. 

Hydrocyclones 

A  hydrocyclone  is  a  contained-force  vortex.  The  less  dense  slurry 
is  drawn  from  the  center  of  the  vortex  and  out  the  top  of  the  device 
while  the  denser  slurry  is  drawn  out  the  bottom  of  the  device  at  the 
funnel  end  of  the  vortex.  Hydrocyclones  have  been  suggested  as  a 
means  to  decrease  the  water  content  of  a  slurry  from  a  hydraulic  dredge 
or  increase  the  density  of  a  slurry  to  be  handled  in  a  placement  site. 
Frequently,  it  is  not  efficient  to  transport  the  entire  volume  of 
water  to  a  placement  site,  nor  is  it  desirable  to  limit  the  turbidity 
of  return  flows  from  a  diked  placement  area  (if  the  area  is  too  small 
or  too  full  to  allow  settling). 

Laboratory  and  field  tests  have  been  conducted.  All  of  the 
tests  have  been  plagued  with  a  lack  of  consistency.  Behavior  and  effects 
observed  in  small-scale  models  are  not  confirmed  in  larger-scale  versions. 
Available  test  results  show  that: 

1.  On  clay  slurries  with  low  solids  content,  the  hydrocyclones 
perform  well  in  clarifying  the  effluent  and  concentrating  the  slurry. 

2.  On  most  dredged  materials,  hydrocyclones  perform  from  below 
expected  to  poor  primarily  because  of  the  combination  of  high  solids 
content,  small  particle  size,  and  high  viscosity. 

3.  The  hydrocyclones  are  very  successful  at  recovering  sand 
from  dredged  material. 


Therefore,  hydrocyclones  are  poorly  suited  for  use  on  the  Upper 
Mississippi  River.  The  areas  in  which  they  would  perform  best  -  where 
it  is  desirable  to  separate  dredged  sand  from  slurry  -  are  where  they 
are  needed  least.  In  these  areas,  the  dredged  material  is  known  or 
suspected  to  be  clean  and  unpolluted.  Thus,  no  clarification  or  con¬ 
centration  is  needed.  Below  Lake  Pepin,  the  sand  underlying  the  place¬ 
ment  sites  is  significantly  thicker  than  the  sand  layer  above  the  iake. 
This  layer  allows  the  slurry  water  to  percolate  at  a  faster  rate  which 
further  diminishes  the  need  for  a  hydrocyclone. 

In  the  areas  where  a  hydrocyclone  is  most  desirable,  the 
dredged  material  is  not  conducive  to  efficient  operation  of  the 
hydrocyclone.  In  lower  pool  2  and  upper  pool  4,  the  bottom  sedi¬ 
ments  have  higher  levels  of  pollutants,  primarily  organics  and 
heavy  metals  that  are  bound  to  fine  sediments.  It  would  be  des1'  - 
able  to  separate  the  clear  water  from  the  sediments  and  return  it 
to  the  river.  Also,  the  percolation  rate  in  these  areas  is  slower 
than  below  Lake  Pepin  so  the  containment  areas  must  be  larger  to 
attain  the  needed  retention  time.  Concentration  of  the  slurry 
would  help  reduce  the  size  of  the  containment  areas.  However,  hydro¬ 
cyclones  do  not  work  well  on  the  type  of  material  found  in  these 
areas  and  their  value  is  questionable. 

The  work  group  made  a  field  investigation  of  a  variation  in  hydro¬ 
cyclones.  This  particular  device  was  a  mechanical  settling  tank 
with  a  filtered  effluent.  The  only  place  this  concept  appears  to  have 
value  as  part  of  a  dredging  operation  would  be  in  highly  polluted 
situations  and  with  small  hydraulic  dredges.  A  major  drawback  which 
must  be  overcome  for  this  device  to  become  useful  is  a  filter  element. 
Studies  by  the  Waterways  Experiment  Station  for  the  Dredged  Material 
Research  Project  (DMRP  Manual  -  Treatment  of  Dredged  Material)  found 
that  an  element  capable  of  removing  suspended  solids  from  large 
volumes  of  water  has  not  been  developed. 
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IMPLEMENTATION  OF  SELECTED  PLAN 

The  selected  material  placement  plan  is  a  resource-oriented 
strategy  for  the  placement  of  dredged  material  regardless  of  the  type 
of  machinery  available.  The  Channel  Maintenance  Appendix  describes 
these  resources  and  what  actions  involving  channel  maintenance  dredg¬ 
ing  are  required  to  protect,  enhance,  or  exploit  these  resources. 

The  trend  in  newer  dredges  has  been  toward  lower  manpower 
requirements  for  sustained  production  rates.  The  investment 
made  in  a  piece  of  equipment  remains  fairly  stable,  but  the  wages 
of  the  operators  and  labor  force  will  fluctuate.  Therefore,  automation 
in  the  dredging  equipment  and  the  smallest  unit  that  can  do  the  job 
are  usually  most  desirable. 

In  many  people's  minds  a  necessary  recommendation  of  the  GREAT 
report  should  be  to:  (1)  retain  the  William  A.  Thompson  and  modernize 
its  plant  to  facilitate  new  techniques  on  the  Upper  Mississippi  River, 

(2)  dispose  of  the  Thompson  in  favor  of  a  fleet  of  smaller  hydraulic 
and/or  mechanical  dredges,  or  (3)  develop  a  dredge  designed  specifi¬ 
cally  for  implementing  the  selected  plan. 

Recommendations  of  this  type  Imply  two  assumptions  that  are  not 
necessarily  valid. 

1.  The  values  of  society  concerning  our  resources  can  be  accurately 
predicted  over  the  next  40  years.  With  this  predictive  capability, 

the  equipment  needs  could  be  defined  and  a  plant  suitable  for  this  region 
could  be  developed. 

2.  The  Corps  will  be  required  to  perform  the  channel  dredging 
with  its  own  equipment. 
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In  the  first  case,  the  two  basic  dredging  methods,  hydraulic  and 
mechanical,  are  not  likely  to  dramatically  change  in  the  next  40  years, 
but  the  devices  will  undergo  technological  improvement  which  the  Corps 
should  take  advantage  of. 

In  the  second  case,  the  Industry  Capability  Program,  designed  to 
spur  competition  and  constructive  growth  in  the  dredging  industry, 
has  been  in  operation  for  several  years  in  one  form  or  another  and  has 
been  formalized  in  Public  Law  95-269.  The  program  allows  privately 
owned  dredges  and  Corps  dredges  to  bid  competitively  on  dredging  jobs 
and  will  eventually  relieve  the  Corps  of  much  of  the  dredge  ownership 
responsibility  it  now  has.  This  bidding  process,  if  fully  extended 
into  the  GREAT  I  area,  could  allow  the  most  efficient  and  effective 
dredge  plant  to  do  the  dredging  (presuming  that  the  organization  with 
the  most  efficient  and  effective  plant  would  have  a  competitive 
advantage).  By  promoting  competition,  not  only  between  the  Corps  and 
the  industry  but  more  importantly  between  dredging  contractors,  the 
latest  available  techniques  and  machinery  capable  of  implementing 
GREAT'S  selected  plan  could  be  expected  to  do  the  dredging. 

Although  two  dredging  plants,  the  Thompson  and  Hauser,  have  been 
doing  all  the  channel  maintenance  work  on  the  Upper  Mississippi  River, 
they  will  not  always  be  available  to  St.  Paul  District.  Therefore, 
even  without  the  requirements  of  Public  Law  95-269,  some  dredging 
would  have  to  be  done  by  contract.  Now  that  Public  Law  95-269  is 
becoming  effettive,  it  appears  that  the  chances  for  competition  be¬ 
tween  dredging  firms  are  improving.  One  of  the  main  concerns  of  the 
MENWG  during  the  study  was  that  the  only  competition  developing  would 
be  between  the  Corps  and  one  or  two  local  contractors  and,  as  a  result, 
little  economy  of  operation  would  be  realized. 
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The  dredging  cost  estimates  displayed  in  the  Channel  Maintenance 
Appendix  show  that  a  barge-mounted  backhoe  dredge  could  be  very  cost 
effective  for  much  of  the  dredging  on  the  Upper  Mississippi  River. 

This  finding  opens  the  market  for  dredging  contracts  to  another  large 
group  of  contractors  -  general,  sewer  and  water,  and  highway  contractors. 
The  option  appears  attractive  for  a  contractor  who  owns  a  suitable 
backhoe  to  temporarily  mount  it  on  a  barge  and  use  it  as  a  dredge.  Thus, 
competition  between  contractors  would  be  stimulated. 

Preparing  contract  documents  for  dredging  on  the  Upper  Mississippi 
River  wiLl  always  be  a  major  problem.  Shoals  develop  most  often  from 
high  flows  during  spring  runoff  and  from  heavy  summer  rains  in  the 
tributary  basins.  The  time  span  from  the  initial  hydrologic  event  to 
the  shoaling  of  the  main  channel  does  not  permit  the  preparation  of 
plans  and  specifications  and  a  bidding  procedure.  The  only  procedures 
which  seem  viable  are  to  negotiate  a  rental  contract  or  a  unit  price 
plus  retainer  with  a  contractor  for  an  entire  season.  Any  special 
conditions  would  be  negotiated  as  dredging  is  needed.  Better  forecast¬ 
ing  techniques  and  a  higher  level  of  river  engineering  would  significantly 
reduce  the  contracting  problem  (see  the  Dredging  Requirements  Work 
Group  Appendix,  particularly  the  portions  on  river  hydraulics). 

OTHER  RIVER  MANAGEMENT  OBJECTIVES 

Several  of  the  other  work  groups  have  as  objectives  better  management 
of  the  resources  in  the  river  valley.  Some  of  the  recommendations  being 
developed  call  for  some  type  of  construction  but  not  something  that  could 
easily  be  contracted.  In  these  cases,  the  Material  and  Equipment  Needs 
Work  Group  concluded  that  a  plant  owned  by  one  of  the  management  agencies 
and  available  to  a  resident  manager  for  the  agency  to  implement  the 
recommendations  appears  to  be  practical.  These  smaller  special  plants 
could  be: 


1.  A  portable  dredge  plant  for  dredging  in  backwaters  and 
off-channel  areas  for  fish  and  wildlife  management  purposes. 

2.  A  recreation  enhancement  plant  which  could  move  from  site 
to  site  shaping,  keeping  down  unwanted  vegetation,  planting  areas 
where  appropriate,  etc.,  to  make  those  sites  best  suited  for  recreation 
more  attractive  and  possibly  divert  heavier  recreation  use  from  areas 
that  could  not  support  it. 

PILOT  PROGRAMS  DURING  GREAT 

During  the  study,  several  pilot  projects  and  studies  were  under¬ 
taken  to  gather  data  and  test  management  actions.  Whenever  possible, 
more  than  one  test  or  data  gathering  effort  were  combined  in  one 
pilot  project.  The  work  group  benefited  from  these  cooperative 
efforts. 

SIDE  CHANNEL  OPENING  PILOT  STUDY  AT  BUFFALO  CITY 

During  1975,  many  requests  for  side  channel  openings  in  the  reach 
of  the  river  covered  by  the  GREAT  I  Study  were  made.  These  requests 
were  carefully  considered  by  the  Side  Channel  Work  Group.  The  Buffalo 
City  project  was  selected  for  demonstration.  This  project  consisted 
of  dredging  an  access  channel  to  the  city,  moving  the  material  approxi¬ 
mately  7,000  feet,  and  placing  it  where  Buffalo  County  could  construct 
a  combination  road  raise  and  floodwall. 

The  8-inch  hydraulic  dredge  used  for  this  project  was  a  rented  unit 
named  the  "Mud  Cat".  The  "Mud  Cat"  was  being  considered  by  the  work  group 
as  having  potential  to  perform  dredging  at  the  low-volume  sites  or  where 
the  dredging  cut  face  is  shallow.  This  dredge  is  small  anough  to  be  trans¬ 
ported  to  the  job  site  on  a  semitrailer.  It  propels  itself  along  a  3/8-inch 
steel  cable  so  it  must  be  anchored  at  each  end  of  the  cut.  It  has  a  rotat¬ 
ing  8-foot  auger  ahead  of  a  pump;  this  auger  moves  material  back  into  the 
pump  inlet. 
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The  d  i  scharst'  floating  and  land  lines  are  not  different  from 
standard  fixtures.  Two  auxiliary  booster  pumps  ( t r a i 1 er-moun ted ) 
were  used  to  transport  the  material  up  to  7,000  feet  to  the  placement 
site.  These  pumps  provided  more  thin  enough  power. 


II. c  outfalL  system  rousts- t-d  o:  80  feet  of  standard  shore  pipe 
with  2-inch  holes  on  1-foot  centers  along  the  lower  side  of  the  pipe. 

The  pipe  rested  on  oil  drums  placed  under  each  joint.  Most  of  the 
solids  and  about  one-half  the  water  dropped  out  through  the  holes 
with  the  remainder  flowing  out  through  the  end  of  the  line.  The 
initial  installation  for  filtering  of  solids  consisted  of  a  snow 
fence  covered  with  burlap.  This  filter  did  not  work  so  the  dredged 
material  was  used  to  build  a  containment  dike  that  formed  a  settling 
pond.  The  settling  pond  was  approximately  575  feet  by  25  feet, 
and  had  an  outfall  consisting  of  five  8-inch  pipes  through  the  berm 
and  directly  into  the  river.  The  pond  proved  to  be  very  effective 
and  trapped  a  significant  amount  of  fines  in  the  area.  Buffalo 
County  expected  to  use  this  material  as  topsoil  for  grassed  areas. 

The  costs  of  operation  were  very  favorable  considering  that  this 
was  a  new  operation.  Some  time  was  lost  as  a  result  of  training,  ob¬ 
taining  supplies,  and  correcting  the  problems  of  control  of  the  return 
water. 

The  overall  cost  of  dredging  and  transporting  to  the  deposition 
area  was  computed  at  $2.14  per  cubic  yard.  The  cost  of  dredging  only 
was  estimated  at  $1.31  per  cubic  yard  with  the  movement  of  the  material 
to  the  beneficial  use  site  cost  at  $0.83  per  cubic  yard.  If  a  four- 
shift  operation  had  been  run,  the  estimated  cost  could  have  been  re¬ 
duced  to  $1.65  per  cubic  yard,  on  the  basis  of  fewer  days  of  rental 
of  the  machine.  These  costs  include  a  Federal  employee  benefits  charge 
of  33  percent  and  an  additional  District  overhead  of  14.4  percent. 

The  benefits  apply  only  to  basic  wages  and  not  to  overtime  so  the  cost 
of  overtime  was  not  a  significant  consideration.  (Costs  are  in  1975 
dollars.)  A  summary  of  the  costs  of  this  operation  is  given  in  the 
following  table. 
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S unima ry  of  costs  for  Buffalo  City  side  channel  opening 

Item 


Amount 


Total  costs 


Equipment  rental 

$23,694.12  +  60  days 
$394. 90 /day  X  37  days 


=  $394. 90/day 


$14,611. 30 


Labor 

Regular  *  ' 

Overhead  ($6,225.12  X  1/3) 
Overt ime 

Total 


$6,225.12 

2,075.04 

3,510.24 


Fuel,  supplies,  and  miscellaneous 

District  overhead  (0.144  X  ($11,810.40  +  $2,008.17)) 
Total 


11,810.40 

2,008.17 

1,989.87 

30,419.74 


Assume  14,200  cubic  yards  of  material  dredged. 

Cost  per  cubic  yard  =  $30,419.74  +  14,200  cubic  yards  ”  $2. 14/cubic  yard 
Dredging  costs  only 

Equipment  rental 

$16,865.12  *  60  days  =  $281.08/day 

$281.08/day  X  37  days  =  10,399.96 

Labor  (Use  2/3  of  hired  labor) 

$7,340.50  *  2/3  =  $4,893.67 

Overhead  =  $4,893.67  X  1/3  *  1,631.22 

Total  to/,  qo 


$4,893.67 

1,631.22 


Fuel,  supplies 

District  overhead  (0.144  x  ($6,524.89  +  $672.12) 
Total 


6,524.89 

6  72.12 
1.036.37 

18,633.34 


Assume  14,200  cubic  yards  of  dredged  material. 

Cost  per  cubic  yard  =  $18,633.34  ♦  14,200  cubic  yards  *  $1. 31/cubic  yard 


Estimated  costs  for  four-shift  operation 


Equipment  rental 

$394. 90/day  X  16  days 

Labor 

$529. 84/ day  X  16  days 
Two  Sundays,  Ik,  time 
Supervision 
Benefits 

Total 


$6,318.40 


$8,477.84 

264.92 

1,073.29 

3,151.87 


12,967.92 


Fuel,  supplies,  miscellaneous  2,008.17 

District  overhead  (0.144  X  ($12,967.92  +  $2,008.17))  2,156.56 

Tota!  23,451.05 

Assume  14,200  cubic  yards  of  dredged  material. 

Cost  per  cubic  yard  *=  $23,451.05  *  14,200  cubic  yards  -  $1. 65/cubic  yard 

(23-percent  savings) 


CHANNEL  DIMENSIONS  AND  RELATED  DREDGING 


The  only  reliable  recorded  information  on  channel  dimensions  before 
1956  is  data  on  location,  dates,  and  quantities  of  dredging.  Data 
from  1943  indicate  that  11  feet  below  low  control  pool  was  a  common 
depth  of  dredging  with  the  depth  occasionally  being  15  feet  below 
low  control  pool.  In  1945,  the  average  depth  was  13.7  feet.  Direc¬ 
tives  issued  for  the  1946  season  established  13  feet  as  the  standard 
for  normal  9-foot  channel  maintenance.  No  records  on  width  of  dredg¬ 
ing  were  retained. 

Since  1937,  the  Dredge  William  A.  Thompson  has  done  essentially 
all  dredging  in  the  GREAT  I  study  area.  The  Thompson  has  been  well 
suited  to  the  13-foot  depth  because  dredging  to  this  depth  generally 
calls  for  a  3-foot  dredging  face.  In  terms  of  volumes  dredged  per 
unit  of  time,  this  dredging  face  is  near  the  optimum  for  a  20-inch  hy¬ 
draulic  dredge.  Before  GREAT,  the  use  of  the- Thompson  was  considered 
sound  judgment  because  it  had  the  lowest  cost  per  cubic  yard  of  material 
dredged. 

This  work  group  questioned  whether  cost  per  cubic  yard  is  a 
reasonable  criterion  for  measuring  the  cost  effectiveness  of  dredging 
operations.  The  taxpayers  money  spent  on  channel  maintenance  is  not 
intended  to  buy  the  movement  of  sand  from  one  place  to  another  but  to 
buy  a  channel  large  enough  to  allow  navigation.  Thus,  the  taxpayers' 
money  is  better  spent  if  the  Corps  spends  $2  per  cubic  yard  to  move 
25,000  cubic  yards  of  sand  ($50,000)  than  $1.50  per  cubic  yard  to  move 
40,000  cubic  yards  ($60,000)  as  long  as  the  channel  is  maintained. 

This  argument  also  supports  the  finding  of  the  Dredging  Requl e- 
ments  Work  Group  that  dredging  volumes  may  be  significantly  reduced. 
These  findings  show  that,  in  many  cases,  dredging  to  a  shallower  depth 
can  reduce  volumes  significantly.  At  reduced  depths,  a  20-inch 
hydraulic  dredge  cannot  move  sand  as  efficiently  and  costs  per  cubic 
yard  increase. 


The  volume  of  material  to  be  removed  at  a  dredge  cut  is  determined 
by  the  depth  and  width  of  the  cut.  The  volume  often  determines  the 
environmental  impacts  and  dredging  costs.  Studies  quoted  in  the 
Dredging  Requirements  Work  Group  Appendix  show  that,  generally  speaking, 
as  depth  is  decreased  the  width  needed  to  maintain  directional  stability 
increases  (but  is  seldom  in  a  direct  ratio).  In  addition,  many  site 
specific  factors  affect  the  relationship  between  depth  and  width. 

Once  the  channel  dimensions  are  established  and  a  placement  site  is 
selected,  the  choice  of  dredging  equipment  is  often  intuitively  ob¬ 
vious  or  at  least  the  list  of  appropriate  methods  has  been  limited. 
However,  the  equipment  that  is  available  may  influence  the  choice  of 
placement  site  and  perhaps  even  the  dredging  dimensions. 

To  help  ensure  that  the  best  knowledge  available  is  used  to 
determine  channel  dimensions,  hence  dredging  quantities  and  costs,  the 
MENWG  supports  a  "channel  dimensions  team"  as  suggested  by  the 
Dredging  Requirements  Work  Group. 


LEGAL  FRAMEWORK  AND  CONSTRAINTS 


MORATORIUM  ON  PURCHASE  OF  DREDGES  AND  DREDGING  EQUIPMENT 

Beginning  in  the  mid-  to  late-1960's,  controversy  developed 
over  Corps  vs.  private  industry  dredging.  The  dredging  industry 
opposed  the  Corps  plans  to  replace  several  older  dredges  and  build 
several  new  dredges  claiming  the  willingness  and,  if  the  work  was 
offered,  the  ability  to  acquire  the  capability  to  do  the  work  of 
the  new  dredges.  The  Corps  took  the  position  that  its  responsi¬ 
bilities  could  not  be  met  without  its  own  dredging  fleet. 

The  House  Committee  on  Appropriations  stated  in  its  "Report 
on  the  Corps  of  Engineers  FY  1973  Budget  Request"  (House  Report 
92-1151): 

"The  Committee  lias  placed  a  moratorium  on  all  proposed 
plans  for  replacement  or  modification  of  dredges  which 
are  not  presently  under  contract,  including  hopper  dredges, 
pending  the  comprehensive  study  of  the  national  pipeline 
dredging  requirements  which  the  Deputy  Secretary  of  the 
Army  for  Installations  and  Housing  has  agreed  to  undertake 
pursuant  to  the  recommendations  of  the  General  Accounting 
Office  in  its  report  on  May  23,  1972. 

"In  summary,  the  GAO  report  outlines  the  Corps'  alternatives 
for  accomplishing  the  dredging  workload,  including:  (1) 
maintaining  the  current  level  of  effort  with  existing  Corps 
plant,  (2)  taking  over  a  larger  share  of  the  program  by  ex¬ 
panding  the  Corps  plant  capability,  or  (3)  curtailing  the 
Corps  role  and/or  getting  out  of  dredging  completely.  The 
Comptroller  General  also  recommended  that  the  Corps  of  Engi¬ 
neers  should  furnish  the  results  of  its  comprehensive  study 
to  the  appropriate  Congressional  legislative  committees  for 
their  consideration  in  providing  guidance  as  to  the  federal 
role  in  meeting  the  future  national  dredging  requirements." 
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The  Senate  concurred  with  this  statement  (Senate  Report  92-923) 
and  added: 

.  .  (that  the)  comprehensive  study  must  include 
consultation  with  the  dredging  industry,  including  their 
views  and  recommendations  on  various  alternatives  for 
meeting  the  national  dredging  requirements." 

This  study  was  commissioned  by  the  Chief  of  Engineers  and  is  the 
"National  Dredging  Study"  by  Arthur  D.  Little,  Inc.;  it  is  often  re¬ 
ferred  to  as  "The  Little  Report."  It  was  completed  in  1974. 

From  the  results  of  this  study,  the  Chief  of  Engineers  concluded 
that  a  program  to  solicit  bids  for  work  traditionally  done  by  Corps 
dredges  was  desirable.  The  program  would  determine  the  interest 
private  industry  had  in  doing  the  work  (TOM  -  test  of  the  market)  and 
the  capability  of  the  industry  to  do  the  work  at  reasonable  prices  and 
on  time  (ICP  -  industry  capability  program).  The  Corps  already  had 
authority  to  develop  these  programs.  The  details  of  the  ICP  are  pre¬ 
sented  in  a  later  section. 

The  moratorium  was  of  considerable  concern  early  in  the  GREAT  I 
study  because  it  specifically  "placed  a  moratorium  on  all  proposed  plans 
for  replacement  or  modification  of  dredges."  Therefore,  GREAT  could 
not  easily  recommend  new  or  different  dredges  and  the  options  were 
severely  limited.  A  recommended  plan  that  included  a  new  or  different 
dredge  would  have  considerably  less  chance  of  being  adopted  than  if  the 
moratorium  were  not  in  effect.  The  Team  and  work  group  decided  to  pro¬ 
ceed  as  if  the  moratorium  did  not  exist.  If  a  new  or  different  dredge 
was  needed,  the  justification  would  have  to  be  strong  enough  to  over¬ 
come  the  constraint  of  the  moratorium.  In  this  case,  a  backup  plan 
relying  on  existing  equipment  would  also  be  developed  to  meet  the  GREAT 
objectives  as  nearly  as  possible. 


The  moratorium  did  not  significantly  affect  St.  Paul  District 
operations.  The  District  acquired  the  Dredge  Colorado  from  the 
Water  and  Power  Resources  Service  (formerly  the  Bureau  of  Reclamation) 
during  the  moratorium  with  the  specific  approval  of  Congress  and  the 
Office  of  Management  and  Budget  on  the  condition  that  it  will: 

1.  Be  used  only  as  a  booster  unit  for  the  Thompson. 

2.  Not  be  converted  to  a  dredge. 

3.  Be  rehabilitated  by  St.  Paul  District. 

Public  Law  95-269,  discussed  later  in  detail,  also  lessened 
some  of  the  constraints  of  the  moratorium.  This  law  describes  a 
"minimum  federally  owned  fleet"  of  dredges  and  states  that  this 
fleet  "shall  be  maintained  to  technologically  modern  and  efficient 
standards,  including  replacement  as  necessary."  This  law  removed  the 
need  for  GREAT  to  develop  an  "existing  equipment"  plan  except  as  a 
tool  in  plan  formulation. 

The  acquisition  of  new  dredges  by  the  Corps  is  still  carefully 
reviewed  by  Congress  during  the  budgetary  process.  Therefore,  GREAT  I 
plans  which  include  a  new  or  different  dredge  must  also  determine  and 
evaluate  the  future  use  of  existing  plant. 

INDUSTRY  CAPABILITY  PROGRAM 

The  original  intent  of  the  ICP  as  proposed  by  the  Chief  of 
Engineers  was  to  determine  the  capability  of  the  dredging  industry  to 
perform,  at  reasonable  cost  and  in  a  timely  manner  with  hopper  dredges 
and  sidecasting  dredges,  the  dredging  done  in  the  past  by  the  Corps. 
The  use  of  cutterhead,  dustpan,  and  mechanical  dredges  was  added. 
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Several  meetings  were  held  with  industry  representatives  to 
discuss  details  of  the  program  during  the  development  of  procedures. 
Significant  differences  in  cost  accounting,  labor  commitments, 
wage  and  salary  policies,  overhead  expenses,  and  staffing  charges 
were  identified  between  Corps  and  industry  procedures.  These 
differences  called  for  substantial  changes  in  the  estimating  pro¬ 
cedures  used  by  the  Corps  for  work  done  under  the  ICP.  The  new  account¬ 
ing  procedures  are  documented  in  Corps  regulations  ER  1110-2-1300, 

ER  1130-2-307,  and  ER  1125-2-15. 

In  the  past,  the  industry  and  Corps  selected  dredging  projects 
for  the  ICP  through  a  complex  series  of  steps.  The  industry  began  by 
indicating  interest  in  bidding  on  particular  jobs.  The  Districts  sent 
lists  of  these  sites  to  the  Division  offices.  The  Divisions  forwarded 
these  lists  to  the  Chief  of  Engineers  after  attempting  to  package  the 
work  into  easy  units  for  bidding.  On  the  basis  of  the  types  and  amounts 
of  work,  the  Chief  of  Engineers  allocated  ICP  dredging  to  the  Divisions. 

A  minimum  of  25  percent  of  Corps  dredging  nationwide  was  to  be  avail¬ 
able  for  contract.  The  selection  of  jobs  to  be  advertised  was  left 
to  the  Divisions. 

In  practice,  North  Central  Division  has  reserved  (not  advertised) 
enough  work  to  keep  Corps-owned  plant  active  even  if  some  of  the  work  had 
been  listed  by  the  industry.  The  rest  of  the  dredging  was  then  combined 
into  units  for  bidding.  The  contracting  was  handled  by  each  District. 

Starting  in  spring  1979,  all  dredging  in  which  the  industry  ex¬ 
presses  interest  will  be  advertised;  none  will  be  reserved  for  Corps 
dredges.  Corps  dredges  will  not  be  dispatched,  except  in  some  emergency 
situations,  until  bids  have  been  opened  on  these  jobs.^  This  change  in 
policy  resulted  from  issues  raised  by  industry  representatives  at  the 
National  Dredging  Meeting  in  November  1978  and  from  evaluation  of  the  ICP. 

(1)  The  St.  Paul  District  has  chosen  to  ask  contractors  who  have  submitted 
bids  if  they  would  be  willing  to  negotiate  a  work  order  for  the  dredging  in 
case  an  emergency  arises  before  dispatching  its  own  fleet. 


In  coastal  areas  and  harbors,  shoals  develop  slowly  enough  so 
that  contracts  based  on  unit  cost  can  be  developed,  and  precontract 
surveys  are  accurate  enough  at  the  tiire  of  dredging  to  he  reliable 
for  pay  quantities.  However,  on  the  Upper  Mississippi  River,  shoals 
can  develop  much  faster  than  the  30  days  needed  to  advertise  a  dredg¬ 
ing  contract.  Also,  the  volumes  of  dredging  often  change  right  up  to 
the  moment  of  dredging  and  a  unit  price  or  lump  sum  contract  becomes 
very  unwieldy.  Therefore,  this  section  of  river  was  exempted  from 
the  policy  change  for  1  year.  For  the  1980  dredging  season,  St.  Paul 
District  plans  to  advertise  a  plant  rental  contract  with  standby 
payment  provisions. 

PUBLIC  LAW  95-269 

Public  Law  95-269,  passed  on  28  April  1978,  basically  takes  the 
ICP  out  of  the  status  of  a  trial  program  and  makes  it  law.  The 
moratorium  on  acquiring  new  dredging  equipment  is  replaced  by  the 
statement:  "...  shall  be  maintained  to  technologically  modern  and 

efficient  standards  including  replacement  as  necessary."  Also,  as  a 
part  of  this  act,  the  Corps  is  directed  to  prepare  a  report  determining 
".  .  .  the  minimum  federally  owned  fleet  required  to  perform  emergency 
and  national  defense  work."  The  report  on  the  hopper  dredge  require¬ 
ment  of  the  minimum  fleet  has  been  submitted  to  the  Secretary  of  the 
Army,  the  Office  of  Management  and  Budget,  and  Congress.  The  report 
on  nonhopper  dredges  is  in  draft  form  and  is  scheduled  to  be  sub¬ 
mitted  to  Congress  in  (date  not  yet  established  -  the  language  in 
the  law  is  " .  .  .  within  two  years  after  enactment.  .  ."). 

The  law  stresses  that: 

1.  As  much  dredging  as  possible  be  done  by  private  industry. 

2.  The  Corps  maintain  a  modern  minimum  dredging  fleet  to  provide 
for  national  defense  and  emergency  operations  both  in  the  United  States 
and  abroad.  This  fleet  is  to  be  fully  operational  at  all  times. 


Specifically,  it  requires  that  dredging  be  done  in  the  most  economical 
and  advantageous  way  to  benefit  the  Nation. 


The  following  instructions  on  shifting  from  nearly  exclusive  Corps 
dredging  are  given  in  the  law  (exclusive  of  minimum  fleet  requirements) 

1.  The  Corps  has  4  years  to  shift  to  contract  dredging  the 
industry  has  shown  capability  to  perform. 

2.  As  the  industry  grows  to  assume  more  of  the  dredging  work 
load,  tho  Corps-owned  fleet  will  be  reduced. 

3.  The  Corps-owned  fleet  will  be  no  smaller  than  that  needed  to 
carry  out  emergency  and  national  defense  work. 

4.  The  Corps  will  reserve  the  amount  of  work  necessary  to  keep 
the  minimum  fleet  fully  operational. 

5.  The  minimum  fleet  report  will  be  prepared  and  submitted  to 
Congress  within  2  years. 

6.  No  work  will  be  done  by  contract  if  Corps  plant  is  available 
to  do  the  work  and  the  lowest  bid  is  over  25-percent  more  than  the 
cost  of  dredging  with  the  Corps  plant. 

7.  All  Government  cost  estimates  must  be  based  on  the  same  fac¬ 
tors  (for  example,  overhead,  depreciation,  insurance,  and  capital  in¬ 
vestment  interest)  as  the  contractor's  bid. 

SECTION  404(T)  AND  OTHER  REGULATORY  RESTRICTIONS 

In  1977,  the  Clean  Water  Act  of  1965  (Public  Law  92-500)  was 
amended  to  include  section  404 (t).  This  amendment  requires  the  Corps 
to  obtain  State  permission  for  dredging  the  Inland  Waterway  System. 

In  the  GREAT  I  area,  the  Corps  must  ask  for  and  be  granted  all  the 
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necessary  dredging,  placement,  and  fill  permits  from  the  regulatory 
agencies  in  Minnesota,  Wisconsin,  and  Iowa.  Each  State's  approach 
to  this  authority  was  discussed  at  the  Dredging  Equipment  Seminar. 

The  States'  positions  are  given  below. 

Iowa  Dredging  Regulations 

Iowa's  jurisdiction  over  its  border  rivers  was  recently  expanded 
through  the  Federal  Clean  Water  Act  of  1977  (Public  Law  95-217).  It 
now  includes  regulation  of  the  Corps  discharge  of  dredged  material 
into  the  public  waters  of  the  State  to  meet  applicable  State  discharge 
standards . 

Three  agencies  in  Iowa  are  directly  involved:  the  Iowa  Conservation 
Commission,  Natural  Resources  Council,  and  Department  of  Environmental 
Quality.  The  coordination  mechanism  within  the  State  is  the  Governor's 
Interagency  Resource  Council.. 

The  Iowa  Conservation  Commission  has  jurisdiction  over  the  sov¬ 
ereign  lands  and  waters  of  the  State.  As  it  pertains  to  meandered 
streams  within  or  bordering  the  State,  State  property  is  determined 
to  be  that  land  below  the  ordinary  high-water  line.  In  addition,  the 
commission  is  concerned  with  fish  and  wildlife  resources  primarily 
through  the  Fish  and  Wildlife  Coordination  Act.  It  is  also  the  major 
recreation  development  agency  within  the  State  and  is  concerned  with 
timber  growth. 

As  a  result  of  the  aforementioned  responsibilities,  a  permit  to 
satisfy  section  404(t)  is  required  for  dredging  and  placement  below  the 
ordinary  high-water  mark.  In  addition,  the  commission's  concerns  for 
fish  and  wildlife  resources  must  be  considered  under  the  Fish  and 
Wildlife  Coordination  Act- 
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The  Iowa  Water  Quality  Commission  of  the  Department  of  environ¬ 
mental  Quality  regulates  the  quality  of  the  waters  of  the  Sian-  ilnough 
the  adoption  of  water  quality  and  effluent  standards.  These  st  -mdards 
are  primarily  implemented  through  the  issuing  of  discharge  permits.  On 
10  August  1978,  the  department  was  delegated  responsibility  for 
issuing  National  Pollution  Discharge  Elimination  System  (NPDES)  per¬ 
mits  pursuant  to  the  Clean  Water  Act.  At  the  present  time,  the  depart¬ 
ment  has  adopted  no  effluent  standards  for  dredging  operations;  however, 
the  practice  appears  to  have  been  affected  by  the  water  quality  standards. 

The  most  important  standards  limit  increases  in  turbidity  of  a 
receiving  water  from  a  point  source  to  25  Nephelometric  turbidity 
units.  Total  allowable  dissolved  solids  are  750  mg/1  (milligrams 
per  liter)  in  a  stream  with  a  flow  rate  equal  to  or  greater  than 
three  times  the  flow  rate  of  upstream  point  source  discharges.  These 
standards  apply  to  all  classes  of  waters.  In  addition,  section  401 
allows  the  department  to  review  404  permits  for  their  impacts  on  State 
environmental  quality  standards. 

Subsection  19. 3(1) (e)  of  the  Water  Quality  Commission's  rules 
specifically  excludes  dredging  and  fill  discharges  from  permit  require¬ 
ments.  In  such  a  case  where  effluent  limitations  are  not  applied 
through  permit,  primary  concern  is  limited  to  the  maintenance  of  water 
quality  standards. 

Pursuant  to  this  concern,  it  will  be  necessary  for  the  Corps  to 
submit  a  proposal  for  the  conduct  of  a  monitoring  program  related  to 
dredging  activities  for  approval  by  the  department  before  the  initiation 
of  dredging. 

The  Iowa  Natural  Resources  Council  is  responsible  for  floodplain 
management  and  regulation.  A  permit  is  required  from  the  council 
before  dredged  material  can  be  placed  in  a  floodplain  or  fioodwav. 

An  administrative  waiver  may  be  granted  to  applicants  for  dredging 
projects,  provided  the  project  is  minor  in  scope  and  cannot  appreciably 
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at  tect  flood  flow.  In  view  of  flu:  magnitude  of  many  dredging  protects, 
it  will  be  necessary  to  clearly  show  that  any  dredged  material  placed 
within  the  hanks  of  the  Mississippi  River  is  located  in  noneffective 
flow  areas.  If  this  cannot  be  shown,  it  is  necessary  to  make  formal 
application  for  council  approval  requesting  a  variance  from  normal 
criteria. 

The  State  has  been  actively  involved  in  GREAT' s  programs. 

GREAT  recognizes  the  multiple  demands/needs  for  the  Mississippi 
River  resource.  The  State  encourages  the  Corps  to  comply  with 
GREAT's  recommendations  as  they  apply  to  channel  maintenance  on  the 
Upper  Mississippi  River  9-foot  channel  project. 

To  satisfy  the  needs  of  404(t),  the  State  will  continue  to 
work  within  the  framework  of  GREAT,  but  will  require  the  Corps  to 
obtain  a  State  permit (s).  The  Iowa  Conservation  Commission  will 
assume  the  lead  role  In  coordinating  a  State  404  (t)  permit.  A 
permit  procedure  was  outlined  for  the  1978  season.  This  procedure 
is  being  further  evaluated  for  possible  changes. 

Assigned  staff  members  from  the  Iowa  Conservation  Commission, 
Department  of  Environmental  Quality,  and  Natural  Resources  Council 
are  involved  in  the  On-Site  Inspection  Teams  of  GREAT  as  determined 
necessary  by  the  agencies.  If  conflicts  arise  during  the  on-site 
evaluations,  the  matter  will  be  referred  to  GREAT  for  resolution. 

If  the  matter  is  not  resolved  to  the  satisfaction  of  the  State,  it 
will  be  referred  to  members  of  the  Governor's  Inter-Agency  Resource 
Council  for  resolution.  A  unified  State  of  Iowa  404(t)  permit  will 
be  issued  where  possible. 

Fourteen  days  before  a  site  specific  evaluation,  the  Corps  is 
requested  to  send  to  all  Iowa  On-Site  Inspection  Team  members  the 
following  information: 
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Idem i f ical ion  of  the  proposed  dredging  site. 


2.  Detailed  channel  condition  ^.r  ...  x.-  .'hich  identify  dredg¬ 
ing  requirements. 

1.  Physical,  chemical,  and  hi  -logical  analyses  of  sediments 
to  be  dredged  in  accordance  with  tne  approved  monitoring  program. 

4.  Identification  of  the  proposed  placement  site(s). 

5.  Characteristics  of  the  proposed  placement  site(s)  (for 
example,  topography  (existing  and  proposed),  vegetation,  ownership, 
location  with  respect  to  floodway,  and  containment  plans. 

6.  Analysis  of  environmental  impacts  of  dredging  and  placement 
(that  is,  effects  on  fish  and  wildlife,  water  quality,  flood  stages 
and  existing  developments,  vegetative  cover,  recreational  use, 

and  relationship  to  State  lines). 

The  State  wishes  to  emphasize  the  desirability  of  placing 
dredged  material  in  areas  where  beneficial  uses  can  be  made  of  the 
material.  In  every  case  where  dredging  is  required,  the  Corps  should 
make  every  effort  to  place  material  at  beneficial  use  sites. 

Minnesota  Dredging  Regulations 

In  Minnesota,  two  agencies,  the  Pollution  Control  Agency  and  the 
Department  of  Natural  Resources,  carry  out  the  primary  regulatory 
functions  which  affect  placement  of  dredged  material.  Both  agencies 
are  mandated  under  existing  laws  and  operate  under  existing  regula¬ 
tions  to  control  dredging  and  the  discharge  and  placement  of  dredged 
materials . 

The  Department  of  Natural  Resources  requires  permits  for  work  in 
public  waters.  Its  authority  is  defined  in  State  statutes  (chapter  105) 
and  in  regulations  promulgated  in  1978  which  define  the  standards  and 


criteria  for  granting  permits  to  change  the  course,  current,  or  cross 
section  of  public  waters.  Public  waters  are  any  waters  of  the  State 
which  serve  a  material  beneficial  public  purpose.  Permits  are  re¬ 
quired  for  any  fill  activity  below  the  ordinary  high-water  mark  of 
Miese  waters. 


The  Department's  policy  limits  the  placement  of  fill  in  public 
waters  and  their  shorelines  to  preserve  their  natural  character  and 
maintain  suitable  aquatic  habitat  for  fish  and  wildlife.  The  Missis¬ 
sippi  River  is  designated  by  Congress  as  both  a  fish  and  wildlife 
refuge  and  a  Federal  navigation  project.  These  public  purposes 
deserve  State  protection.  Permits  are  issued  for  the  placement  of 
dredged  material  after  a  site-by-site  review  and  evaluation  of  the 
potential  impacts  of  the  proposal  and  alternatives. 

During  the  1978  dredging  season,  the  Corps  was  required  to  apply  for 
only  one  department  permit  for  the  piacement  of  dredged  material  from 
the  9-foot  navigation  channel  project.  The  department  issued  a  permit 
to  the  Corps  for  this  site  after  evaluation  of  alternative  dredging 
and  placement  methods.  The  Corps  provided  on-land  placement 
of  material  above  the  ordinary  high-water  mark  at  substantially 
all  sites  last  year.  For  1979,  as  in  1978,  the  department  will  re¬ 
quire  the  Corps  to  obtain  permits  after  reviewing  each  site  on  an 
individual  basis  in  accordance  with  the  regulations  applicable  to 
work  in  public  waters. 

The  Pollution  Control  Agency's  authority  to  regulate  dredge  and 
fill  activity  derives  from  Minnesota  statutes  (chapters  115  and  116) 
which  define  the  authority  of  the  agency  to  protect  water  quality  and 
specifically  define  dredged  material  as  a  pollutant  to  be  regulated. 

The  agency  opposes  open  water  piacement  and  requires  that  supernatant  from 
hydraulically  dredged  materials  be  treated  before  being  returned  to  waters 
of  the  State. 
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During  the  1978  season,  the  Corps  and  the  Pollution  Control  Agency 
signed  an  agreement  in  lieu  of  permits  when  the  late  passage  of  the 
Clean  Water  Act  did  not  permit  enough  time  for  the  required  administra¬ 
tive  procedures  to  issue  permits  for  the  1978  season.  The  stipulation 
was  highly  successful  in  that  the  Corps  was  able  to  place  all 
dredged  material  on  land,  with  confined  on-land  placement  sites 
provided  for  hydraulically  dredged  material.  Also,  the 
stipulation  did  not  result  in  any  channel  blockages.  Provision 
for  emergency  dredging  procedures  was  included  in  the  stipulation, 
and  a  procedure  for  obtaining  exceptions  to  the  permit  requirements 
was  established.  During  the  1978  season,  the  Corps  requested  four 
exceptions.  Three  of  the  exceptions  were  granted  by  the  agency  board; 
however,  only  one  of  the  exceptions  was  used  because  the  Corps  was 
able  to  provide  on-land  or  confined  on-land  placement  of  all  other 
dredged  materials.  Even  where  the  exception  was  used,  reduced  dredg¬ 
ing  requirements  allowed  the  material  to  be  placed  substantially 
on-land. 

Studies  were  conducted  during  the  1978  dredging  season,  including 
effluent  monitoring,  comprehensive  water  quality  sampling,  sediment 
sampling,  and  bioassays.  These  studies  will  be  used  to  determine 
requirements  or  mitigative  measures  for  future  permits. 

For  the  1979  dredging  season,  the  Corps  and  the  agency  have 
initiated  the  State  administrative  process  for  permits  which  includes 
a  public  notice  and  public  hearing.  The  primary  condition  of  the  pro¬ 
posed  agency  permit  continues  to  be  on-land  placement  of  dredged  material 
with  confined  on-land  placement  of  hydraulically  dredged  material. 
Provisions  for  emergencies  and  impending  groundings  have  been  included 
as  well  as  a  procedure  for  obtaining  justifiable  exceptions  to  the 
conditions  of  the  permit.  Strict  compliance  with  State  effluent  1-imits 
will  not  be  required;  however,  effluents  will  be  monitored  and  the 
Corps  best  effort  at  obtaining  compliance  will  be  accepted  as  the 
interim  limitation.  Interim  limitations  and  a  1-year  permit  duration 
will  allow  the  following  to  be  considered  in  future  permit  requirements. 


1.  The  GREAT  final  report  which  is  scheduled  to  be  released 
in  fall  1979. 

2.  The  results  of  sediment  and  water  quality  analysis  conducted 

during  1978  and  1979. 

3.  The  Corps  budgetary  process,  since  the  1980  season  is  the 

first  season  that  the  Corps  was  able  to  allow  for  consideration  of  section 

404 (t). 

Interagency  coordination  in  Minnesota  has  been  primarily  conducted 
through  the  GREAT  on-site  inspection  team  process  and  by  the  personal 
efforts  of  the  participants  in  the  permitting  programs.  Open  lines  of 
communication  are  maintained  between  the  agency.  Department  of  Natural 
Resources,  and  all  participating  agencies  of  GREAT. 

Wisconsin  Dredging  Regulations 

The  following  is  a  summary  of  Wisconsin  statutes  that  apply  to 
the  Corps  dredged  material  placement  activities: 

1.  Section  30.12.  -  This  statute  is  the  substantive  law  in 
Wiscpnsin  which  totally  prohibits  the  open  water  placement  of  dredged 
material,  even  for  such  purposes  as  beach  nourishment.  It  only  allows 
the  Department  of  Natural  Resources  to  authorize  a  "structure,"  which 
is  defined  as  anything  having  a  discrete  shape,  function,  and  utility, 
and  which  does  not  result  in  the  creation  of  land.  Under  section 
30.12,  the  department  can  authorize  the  placement  of  dredged  materials 
in  the  navigable  waters  of  the  State  only  if  it  is  carried  out  in 
conjunction  with  the  construction  of  a  structure,  such  as  a  breakwater. 

The  use  of  dredged  material  for  beach  nourishment  or  for  filling  be¬ 
tween  groins  is  not  allowed  under  this  statute. 
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-•  Section  30 . 1 1 .  -  This  statute  enables  the  department  to 
authorize  the  placement  of  dredged  materials  in  the  navigable  waters 
of  the  State  only  if  the  material  is  placed  within  the  limits  of  a 
bulkhead  line.  A  bulkhead  line  is  a  surveyed  line  which  describes 
the  limits  of  a  fill,  and  it  can  only  be  used  to  regularize  a  shore¬ 
line.  A  bulkhead  line  cannot  be  used  to  create  land  for  the  riparian 
owner. 

3.  Section  147,025.  -  The  discharge  of  dredged  or  fill  materials 
into  other  "waters  of  the  state,"  as  that  term  is  defined  in  section 
147.015(13),  Wisconsin  Statutes,  requires  a  discharge  permit  pursuant 
to  section  147.025,  Wisconsin  Statutes,  In  addition,  the  discharge  of 
effluents  from  existing  confined  placement  facilities  constructed  by 
the  Corps  under  section  123  of  Public  Law  91-611  requires  a  discharge 
permit  pursuant  to  this  section  in  accordance  with  section  60(a)  of 
the  1977  Clean  Water  Act. 

In  addition,  section  60(b)  of  Public  Law  95-217  requires  that 
Federal  agencies  obtain  water  quality  certification  pursuant  to  section 
401(a)  of  Public  Law  92-500. 

The  State's  stringent  statutory  standards  for  approval  of  dredged 
material  placement,  combined  with  court  decisions,  led  to  the  following 
conclusions : 

1.  Dredged  material  cannot  be  placed  in  open  water. 

2.  Bulkhead  lines  and  structures  can  only  be  permitted  in  very 
isolated  cases  and,  for  all  practical  purposes,  do  not  exist  on  the  river 
because  of  the  volume  of  the  material  dredged  and  strict  requirements 

of  the  law. 
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PROBLEMS  AND  NEEDS 


The  oasic  objective  of  the  Great  River  Study  is  to  develop  a 
river  system  management  plan  that  will  incorporate  total  river  re¬ 
source  requirements.  Conflicts  often  occur  between  the  actions  of 
agencies  having  management  responsibility  on  the  river.  These  con¬ 
flicts  are  but  one  of  the  problems  associated  with  dredging.  Where 
problems  result  from  neglect  of  economic,  environmental,  or  social 
factors,  the  environment,  the  people,  and  the  Nation  are  the  losers. 
The  problems  of  channel  maintenance  dredging  go  beyond  the  scope  of 
just  the  resource  management  aspect.  The  majority  of  these  probler.'  - 
both  resource  management  and  channel  maintenance  -  are  address' t  d  by 
other  work  groups  of  GREAT. 

To  help  identify  the  extent  and  severity  of  these  problems,  a 
series  of  public  meetings  was  held  in  winter  1974-1975.  From 
Minneapolis  to  Lansing,  Iowa,  the  range  of  public  attitudes  and 
concerns  was  recorded.  At  each  meeting,  the  GREAT  program  was  ex¬ 
plained  and  people  were  urged  to  express  their  opinions.  They 
responded  positively  with  honest,  realistic,  and  highly  useful  sug¬ 
gestions  to  GREAT.  People  who  live  along  the  river  and  these  who 
use  it  frequently  were  concerned  about  lost  beauty  and  degradation 
of  the  river's  recreational  values.  Fish  and  wildlife  and  maintenance 
of  the  9-foot  navigation  channel  were  recognized  as  large-scale 
matters  that  required  official  regulation  and  review.  Loss  of 
favorite  fishing  pools,  blocking  of  small-boat  channels  by  sand, 
and  marring  of  the  river's  beauty  were  realities  that  cut  deeply. 

GREAT  STUDY  OBJECTIVES 

Following  these  meetings,  an  extensive  lis*-  of  problems  was 
compiled.  After  the  list  was  developed,  the  Team  realized  that  it 
was  not  equipped  or  charged  with  responsibility  to  address  all 
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the  problems.  A  list  of  criteria,  based  on  the  study  objectives, 
was  developed.  These  criteria  defined  the  range  of  problems  the 
Team  would  address.  Guidelines  used  to  identify  problems  are  as 
follows : 


1.  The  problem  demonstrates  a  need  to  define  Federal,  State, 
and  local  government  roles  or  a  need  for  change  in  policy  (such  as 
created  by  traffic  congestion  at  locks). 

2.  The  specific  problem  or  need  is  located  or  has  significant 
impact  within  the  riverine  area. 

3.  The  public  has  indicated  concerns  regarding  the  importance 
of  a  particular  problem  through  newspapers,  organization  position 
papers,  public  meetings,  or  other  means. 

4.  No  other  established  single  or  joint  body  organization  (either 
public  or  private)  is  currently  addressing  the  problems  or  needs;  or,  if 
so,  the  party  involved  does  not  have  tne  capability  to  adequately  carry 
on  the  effort. 

5.  The  problem  or  need,  as  well  as  possible  solutions,  has 
interstate  or  intergovernmental  implications. 

6.  GREAT  is  in  a  unique  position  to  pursue  further  study  relating 
to  the  problem  or  need. 

7.  The  problem  reflects  areas  of  conflict  requiring  a  course 
of  action. 


8.  GREAT  has  the  capability  to  integrate  the  specific  need  with 
other  major  problems  and  needs  of  the  river  in  reaching  a  solution. 

9.  A  solution  or  recommendation  to  the  problem  or  need  can  be 
realistically  expected  within  the  time  and  money  constraints  of  GREAT. 
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STATEMENT  OF  PROBLEMS 


The  Material  and  Equipment  Needs  Work  Group  found  that  most  of 
the  problems  identified  at  this  point  did  not  apply  to  their  study 
objective  which  was  to  .  .  assure  necessary  capability  to  maintain  the 
total  river  resources  on  the  Upper  Mississippi  River  in  an  environ¬ 
mentally  sound  manner."  These  identified  problems  from  the  town 
meetings  were: 

1.  Economics  of  dredged  material  transportation  remain  the 
largest  problem. 

2.  Removal  of  material  by  barge  to  a  suitable  placement  site 
should  be  investigated. 

3.  The  amount  of  machinery  and  expensive  equipment  used  for 
channel  maintenance  is  appalling  and  perhaps  unnecessary. 

4.  The  Corps  made  mistakes  in  building  locks  and  dams. 

Corrective  measures  seem  to  add  problems.  Are  expenditures  justified 
on  these  costly  mistakes? 

5.  Studies  should  be  economically  oriented  to  show  funding 
needs,  manpower,  equipment,  etc. 

6.  Could  financial  support  be  found  for  a  conveyor  system  to 
move  dredged  material  to  the  top  of  the  bluffs? 

7.  Piping  material  many  miles  inland  and  using  water  for  irri¬ 
gation  should  be  studied. 

8.  Better  dredging  equipment  that  can  move  material  greater 
distances  should  be  acquired. 
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Additional  problem  statements  were  derived  from  the  9-foot  channel 
environmental  impact  statement,  framework  studies  on  the  Upper  Missis¬ 
sippi  River,  interagency  correspondence  relating  to  dredging,  and 
depositions  made  at  litigation  procedures  concerning  dredging  on  the 
Upper  Mississippi  River. 

The  criteria  listed  in  the  previous  section  were  applied  to  the 
identified  problems.  The  following  table  shows  the  results  of  the 
screening  process  for  the  work  group.  Following  the  problem  identifica¬ 
tion  column  are  five  columns.  The  first  two  show  the  problem's  rele¬ 
vance  to  the  GREAT  I  study  and  the  work  group.  Problems  relevant  to 
the  work  group  but  not  the  GREAT  I  study  were  excluded.  In  many  in¬ 
stances,  a  problem  first  thought  to  be  relevant  to  a  work  group  was 
eliminated  from  consideration  through  the  screening  process.  The 
column  marked  "Time  frame"  indicates  the  time  period  in  which  the 
problem  should  be  solved.  The  letter  "S"  (short  term)  represents  the  study 
period  (1975  through  1979).  The  letter  "M"  (midterm)  is  the  period  up 
to  15  years  following  study  completion.  The  letter  "L"  (long  term) 
represents  a  time  period  15  to  40  years  following  study  completion.  The 
last  column  of  the  table  explains  the  reason  for  addressing  or  excluding 
a  problem. 
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Material  and  Equipment  Needs  Work  Group  problem  list 

Work.  Time 


The  work  group  was  to  find  later  that  most  of  the  problems  to  be 
addressed  surfaced  during  the  formulation  of  the  material  placement 
plans  and  centered  around  means  to  implement  a  selected  channel 
maintenance  plan.  These  fell  into  three  distinct  areas: 

1.  Material  transport  problems.  -  What  is  the  best  way  to  get 
the  material  from  the  dredge  cut  to  the  placement  site? 

2.  Material  placement  problems.  -  What  is  the  best  way  to 
handle  the  material  once  it  gets  to  the  placement  site?  Is  it  a 
slurry  or  in  a  hopper  at  near  in-place  density? 

3.  Dredging  problems.  -  What  type  and  size  equipment  is  most 
compatible  with  the  transport  and  placement  techniques  suggested  as 
solutions  to  the  first  two  problems? 

EXISTING  EQUIPMENT  SHORTCOMINGS 

The  main  shortcoming  of  the  dredging  plant  owned  by  the  St.  Paul 
District  is  size.  For  the  volumes  and  frequencies  developed  for  the 
selected  channel  maintenance  plan,  the  Thompson  appears  too  large  and 
the  Hauser  and  Dubuque  appear  too  small. 

Even  though  the  Dredge  Thompson  has  effectively  dredged  in  cuts  with 
very  shallow  faces  (less  than  1  foot),  it  is  sized  to  dredge  most  effi¬ 
ciently  at  cut  faces  of  3  feet  or  more.  It  was  designed  and  built  in  the 
late  1930's  to  meet  the  dredging  requirements  expected  at  that  time.  In 
that  respect,  it  has  functioned  as  designed.  During  the  early  days  of  the 
9-foot  channel  project,  the  Thompson  dredged  almost  exclusively  in  the  St. 
Paul  District  and  its  identical  sister  ship,  the  Dredge  Rock  Island,  was 
fully  occupied  in  the  Rock  Island  District. 

Beginning  in  1958,  the  Rock  Island  was  transferred  to  the  Great  Lakes 
and  then  to  Mobile  District  where  it  was  rechristened  the  Dredge  Collins. 
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Since  then,  the  Thompson  has  been  doing  the  dredging  for  both  the 
St.  Paul  and  Rock  Island  Districts.  During  the  recent  period  of 
low  dredging  volumes  (1975-1977),  the  Thompson  has  been  available 
for  additional  dredging  and  has  been  used  on  the  Illinois  Waterway 
and  Ohio  River. 

This  gradual  reduction  in  dredge  use  illustrates  the  advances 
made  in  river  engineering  technology,  the  stabilizing  effect  age  has 
on  the  river,  and  the  gradual  restrainment  of  the  channel  by  sedi¬ 
mentary  and  dredged  material  deposits.  These  factors  combine  to 
reduce  dredging  requirements.  The  net  result  is  that  a  smaller 
hydraulic  dredge  could  handle  the  expected  dredging  load  in  the 
St.  Paul  District.  (Three  possible  exceptions  are  at  Reads  Landing, 
at  Crats  Island,  and  above  Brownsville  where  shoaling  rates  can  be 
very  rapid.) 

NEW  EQUIPMENT  REQUIREMENTS 

The  existing  St.  Paul  District  dredging  plant  has  significant 
deficiencies  in  relation  to  GREAT  I's  selected  channel  maintenance 
plan.  To  determine  what  equipment  changes  may  be  needed,  a  set  of 
"equipment  criteria"  was  developed  to  show  extremes  of  work  that  the 
plant  should  be  able  to  perform.  If  the  Corps  were  to  do  all  the 
channel  maintenance  dredging  with  its  own  equipment  and  with  hired 
labor,  this  set  of  criteria  would  have  to  be  refined  and  probably 
expanded  before  any  particular  type  or  size  dredge  could  be  recom¬ 
mended.  Because  it  is  very  unlikely  that  the  Corps  will  be  doing 
all  the  dredging  for  the  foreseeable  future,  these  criteria  would  be 
more  wisely  referred  to  as  a  general  guide  only. 

These  criteria  are: 

1.  One-half  of  the  total  dredging  volume  will  be  moved  more 
than  1  1/2  miles. 
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2. 


Of  the  recommended  placement  sites,  80  percent  can  receive 
material  hydraulically  (directly  from  a  hydraulic  dredge  or  hydrauli¬ 
cally  pumped  from  barges). 

3.  Of  the  recommended  placement  sites,  30  percent  must  leave 
the  material  so  that  it  can  be  removed  for  beneficial  use. 

4.  Of  the  dredge  cuts,  10  percent  require  a  production  rate 
in  excess  of  250  cubic  yards  per  hour. 

5.  Equipment  should  have  a  reaction  time  of  1  1/2  days  to  reach 
any  cut  in  the  study  area. 

6.  Dredging  depths  range  from  12  to  16  feet. 

7.  Dredging  cut  faces  range  from  0.5  to  2.5  feet. 

PLAN  FORMULATION 

Since  its  inception,  GREAT  I  has  had  as  its  primary  goal  the 
environmentally  and  economically  sound  placement  of  material  dredged 
to  maintain  the  9-foot  navigation  channel  ot  the  Upper  Mississippi  River. 
Dredging  and  placement  must  be  addressed  on  a  short-term  as  well  as  long¬ 
term  basis,  tor  tms  reason,  the  Team  developed  a  set  of  dredging 
recommendations  before  each  dredging  season  and  evaluated  the  dredging 
following  each  season.  In  addition,  the  Team  established  a  procedure 
for  notification  and  on-site  inspection  of  each  proposed  dredging  event. 

Although  the  study  effort  emphasized  channel  maintenance,  the  Team's 
work  groups  have  developed  approximately  300  recommendations  relating 
to  all  uses  of  the  river.  A  number  of  these  recommendations  address 
channel  maintenance;  however,  most  relate  to  management  of  the  many 
other  uses  of  the  resource.  These  recommendations  are  based  on  extensive 
research  carried  out  as  part  of  the  study  and  on  the  expertise  of  the 
work  group  members. 


CHANNEL  MAINTENANCE 


The  Team  proceeded  from  a  description  of  hcv  une  channel  mainte¬ 
nance  dredging  has  been  done  through  site  selection  and  evaluation, 
material  placement  plan  development  and  evaluation,  to  a  recommended 
channel  maintenance  plan.  The  MENWG  forms  the  last  step  in  this 
chain  of  endeavors,  the  implementation  of  the  plan. 

The  Channel  Maintenance  Appendix  describes  in  detail  the  steps  taken. 
This  appendix  contains  only  a  brief  summary  of  each  step  and  an  explana¬ 
tion  of  involvement  of  the  MENWG  in  the  process. 

Possible  Placement  Sites 

The  Dredged  Material  Uses  Work  Group  identified  several  possible 
placement  sites  for  each  dredge  cut.  At  least  one  site  was  picked  for 
each  cut  which  emphasized  a  particular  resource  management  goal  or 
dredging  strategy.  The  goals,  called  material  placement  categories, 
were  selective  placement,  regional  placement,  centralized  placement, 
beneficial  use,  habitat  enhancement,  removal  from  floodplain  and  most 
probable  future  without  GREAT.  These  categories  are  defined  in  the 
Plan  Formulation  Work  Group  Appendix. 

The  MENWG  prepared  dredging  cost  estimates  for  each  cut  and  place¬ 
ment  site  on  the  basis  of  costs  incurred  by  the  Corps  at  the  time  and 
the  depreciation  formulas  used  on  Corps-owned  equipment  (the  preliminary 
level).  These  costs  were  meant  to  provide  input  into  the  next  step  of 
plan  development.  Unfortunately,  these  costs  were  not  sufficiently  con¬ 
sistent  from  one  piece  of  equipment  to  another  to  be  of  much  value. 

As  a  result,  better,  more  consistent  estimates  had  to  be  prepared. 

These  preliminary  level  estimates  were  used  in  selecting  sites  for  the 
material  placement  plans. 
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Alternative  Plan  Development 


Five  material  placement  plans,  each  a  complete  and  independent 
plan  for  the  40-year  study  period,  were  developed  by  the  Plan  Formula¬ 
tion  Work  Group.  Guidelines  for  the  selection  of  placement  sites  for 
each  dredging  cut  are  described  in  detail  in  the  Channel  Maintenance 
Appendix.  The  five  plans  were: 

1.  National  economic  development  (NED). 

2.  Environmental  quality  (EQ) . 

3.  Removal  from  floodplain  (RFFP). 

4.  Most  probable  future  without  GREAT  (MPFW/OG). 

5.  Selected. 

The  selected  plan  is  meant  to  be  the  most  balanced  that  could  be 
developed  with  information  available  at  that  time  and  is  the  "first 
cut"  of  a  recommended  channel  maintenance  plan. 

One  of  the  major  inputs  to  the  selection  of  sites  for  the  material 
placement  plans  was  the  dredging  cost  estimates  prepared  by  the  MENWG 
(the  plan  formulation  level).  Costs  for  three  dredging  methods  were  avail¬ 
able  -  a  20- inch  hydraulic  dredge,  a  12-inch  hydraulic  dredge,  and  a 
2-cubic  yard  rated  clamshell  (barge-mounted  25-ton  derrick).  The  cost  rates 
used  were  based  on  contractors'  equipment  rental  rates  (the  Blue  Book)  and 
average  1976  salaries.  The  program  listing  and  rate  documentation  are  in 
Attachment  2,  Plan  Formulation  Level  Cost  Estimates.  Production  rates 
used  were  based  on  St.  Paul  District  experience  with  the  Thompson,  Dubuque, 
and  Hauser.  Later  in  the  study,  dredging  cost  estimates  for  bucket-chain 
and  hydraulic  backhoe  dredges  were  available  at  comparable  levels. 


Channel  Maintenance  Plan 


The  MENWG  analysis  of  the  selected  material  placement  plan  was 
a  detailed  cost  estimating  procedure  for  the  selected  plan.  The  pro¬ 
gram  listing  and  cost  rate  documentation  are  described  in  detail  in 
Attachment  5,  Dredging  Cost  Estimates.  These  costs  were  based  on  aver¬ 
age  1978  wages  and  equipment  costs  and  followed,  as  much  as  possible, 
the  procedures  for  preparing  Government  estimates  for  dredging  operations 
according  to  Engineer  Regulation  1110-2-1300. 

Channel  Reliability 

The  Dredging  Requirements  Work  Group  Appendix  describes  the  relation¬ 
ship  of  channel  dimensions  to  the  reliability  of  the  channel.  Three 
sites  are  discussed  in  detail:  Reads  Landing,  Crats  Island,  and  Wilds 
Bend.  At  these  sites,  closures  occur  often.  The  relationship  among 
these  closures,  channel  dimensions,  equipment  production  rates  and  re¬ 
sponse  time,  and  barge  transport  costs  are  discussed  in  detail.  These  re¬ 
sponse  times  and  production  rates  will  have  to  be  considered  in  preparing 
contract  conditions  and/or  if  St.  Paul  District  does  decide  to  invest  in 
new  or  additional  dredging  plant. 

Selected  Material  Placement  Plan 


The  "selected"  material  placement  plan  (forerunner  of  the  channel 
maintenance  plan)  was  a  reasonable  attempt  to  balance  the  values  of  the 
various  resources  and  needs  of  the  river.  The  approach  taken  is  described 
in  detail  in  the  Channel  Maintenance  Appendix. 
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Selected  Equipment  Needs  Plan 

Several  factors  tempered  the  work  group's  attempts  at  recommending 
particular  equipment  for  maintenance  of  the  Upper  Mississippi  River 
9-foot  navigation  project.  One  of  the  work  group's  initial  goals  was 
removing  the  moratorium  on  new  dredge  acquisition  (see  Legal  Framework 
and  Constraints,  page  47)  ,  and  recommending  a  particular  dredge  for 
the  Upper  Mississippi  River.  As  contractor  interest  grew,  the  ICP 
program  developed,  and  more  detailed  dredging  costs  were  available, 
it  became  apparent  that  developing  a  recommendation  for  one  particular 
dredging  plant  would  be  difficult  at  best  and  not  very  desirable. 

Therefore,  the  goal  of  a  selected  equipment  needs  plan  is  to  suggest 
types  of  equipment  that  may  not  have  been  considered  before  for  the 
Upper  Mississippi  River  and  to  suggest  one  or  two  types  of  equipment 
that  would  probably  be  the  most  desirable,  productive,  or  effective 
in  various  dredging  situations. 

The  MENWG  found  that  contracted  hydraulic  equipment  is  avail¬ 
able  to  compete  with  Corps  dredges  and  that  contracting  problems 
can  be  lessened.  Also,  with  certain  types  of  mechanical  dredges, 
the  pool  of  potential  contractors  expands  greatly  to  include  general 
construction  contractors  (sewer  and  water,  excavation,  highway,  etc.). 

Thus,  competition  within  the  private  arena  will  be  encouraged.  This 
competition  is  desirable  if  a  significant  portion  of  the  channel  mainte¬ 
nance  is  to  be  done  by  contract. 

The  selected  equipment  needs  plan  consists  of  suggestions  on 
management  of  the  Corps  fleet  and  its  contracting  procedures  rather 
than  hard  and  fast  equipment  recommendations: 

1.  The  W.  A.  Thompson  should  be  kept  active  as  an  integral 
part  of  the  national  minimum  dredge  fleet. 

2.  A  large  capacity  hydraulic  backhoe  dredge  and  support  fleet 

of  tenders,  barges,  dozers,  and  end  loaders  should  be  available  for  bidding 
on  channel  maintenance  dredging. 


3.  The  Dubuque  should  be  outfitted  for  channel  maintenance  dredg¬ 
ing  (increased  freeboard,  more  sophisticated  navigation  and  location 
instruments,  additional  pipe,  and  perhaps  a  booster)  and  used  on  as 
much  dredging  as  it  is  suited  for. 

4.  The  Dubuque,  Hauser,  and  Mud  cat  should  be  considered  sepa¬ 
rately  for  dredging  sediments  from  backwater  areas  and  accomplishing 
other  resource  management  needs. 

Special  Report  -  Isle  La  Plume  (Placement  Site  8.06) 

Through  the  efforts  of  the  Wisconsin  Department  of  Natural 
Resources  and  the  Dredged  Material  Uses  Work  f'-roup,  a  large  demand 
for  dredged  material  was  identified  in  the  La  Crosse,  Wisconsin,  area, 
including  demand  for  100,000  cubic  yards  of  material  each  year  for 
3  years.  Site  8.06  has  good  truck  access  and  barged  material  could 
be  easily  transferred  from  barges  or  dump  scows.  It  is  close  to 
downtown  La  Crosse  and  is  accessible  to  potential  customers. 

Site  8.06  is  an  abandoned  landfill  on  the  southwest  edge  of 
Isle  La  Plume.  Its  most  recent  use  was  as  a  landfill  for  construction 
debris.  The  Solid  Waste  Division  of  the  Wisconsin  Department  of 
Natural  Resources  has  declared  that  the  leachate  from  the  site  does 
not  cause  a  water  quality  problem  at  present. 

Special  Project  -  Reads  Landing  (Placement  Site  4.24) 

Reads  Landing,  just  below  the  mouth  of  the  Chippewa  River,  is 
one  of  the  most  frequently  dredged  sites  in  the  St.  Paul  District  and 
produces  a  large  volume  of  dredged  material.  In  the  past,  the  material 
was  placed  primarily  along  the  left  descending  bank  in  an  area  known  as 
the  Nelson-Trevino  bottoms.  Since  1974,  efforts  have  been  made  to  place 
the  dredged  material  on  top  of  previously  placed  sand  and  avoid  fill¬ 
ing  of  undisturbed  wetland  areas.  To  maximize  use  of  the  historic 
placement  site,  a  sand-diked  containment  area  was  built  during  the 
1977  dredging  season.  Material  dredged  in  1978  was  placed  in  the 
containment  area  with  no  apparent  major  problems. 
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When  it  became  necessary  to  dredge  the  area  again  in  1979,  the 
material  was  again  placed  in  the  containment  area.  However,  much  of 
the  available  capacity  of  the  site  had  been  used  in  1977  and,  as 
material  filled  the  containment  area,  seepage  through  the  sand  dikes 
increased.  A  combination  of  seepage  runoff  and  sloughing  of  the 
steep  outside  slopes  resulted  in  encroachment  of  material  into 
previously  undisturbed  areas.  The  containment  area  could  be  expanded; 
however,  it  is  increasingly  apparent  that  continued  use  of  this  site 
would  have  significant  adverse  environmental  impacts. 

One  of  the  alternative  sites  considered  in  the  various  material 
placement  plans  was  4.24,  an  abandoned  gravel  pit  located  northwest 
of  Wabasha,  Minnesota,  between  U.S.  Highway  61  and  the  Milwaukee  Road 
Railroad  Company  tracks.  It  is  estimated  to  have  about  1.25  million 
cubic  yards  capacity  without  significant  filling  above  the  surround¬ 
ing  topography.  The  site  could  be  used  for  at  least  15  years  on  the 
basis  of  average  annual  dredging  requirements. 

Site  4.24  also  has  the  potential  for  material  removal  for  bene¬ 
ficial  use  which  would  increase  the  amount  of  time  the  site  could  be 
used.  The  site  would  have  to  be  purchased  or  leased  and  approximately 
1  mile  of  shore  pipe  which  could  be  left  In  place  would  have  to  be 
installed.  A  supplemental  booster  pump  may  also  be  necessary. 

The  MENWG,  working  with  St.  Paul  District  Operations  and  Mainte¬ 
nance  Branch  representatives,  estimated  the  cost  of  using  this  site, 
using  a  site  on  Drury  Island  which  would  be  the  most  likely  undisturbed 
site,  and  removing  material  from  the  present  containment  site  so  that 
it  could  be  reused.  These  estimates  indicated  that  site  4.24  would 
be  the  least  costly.  The  estimate  for  the  recommended  site  did  not 
include  the  costs  of  a  booster  pump  or  land  acquisition.  If  a  booster 
pump  is  needed,  the  cost  per  dredging  operation  would  increase  by 
approximately  $15,000  and  the  cost  per  cubic  yard  would  increase  about 
$0.23.  Land  acquisition,  if  necessary,  would  also  increase  costs. 

The  tentative  route  and  photographs  of  the  pipeline  alignment  are 
shown  in  Attachment  6,  Exhibits  and  Photographs. 


This  proposal  is  discussed  in  more  detail  in  the  Channel  Maintenance 

Appendix. 

OTHER  RIVER  MANAGEMENT  ACTIVITIES 


Management  Purposes 

The  GREAT  I  report  identifies  several  purposes  beyond  those  of 
the  9-foot  navigation  project  which  either  are  part  of  an  agency's 
existing  responsibilities  or  are  recommendations  for  additional 
(or  changes  in)  authorities.  These  purposes  include  fish  and  wildlife 
management,  recreation,  pollution  control,  and  erosion  abatement. 

The  MENWG,  in  examining  the  large  number  of  recommendations  made  by 
the  GREAT  I  Team,  noted  that  six  of  these  purposes,  in  particular, 
implied  a  type  of  action  where  a  dredge  would  be  used.  These  purposes 
involved  sedimentation  of  both  granular  bed  load  (sand  from  stream  bank 
erosion)  and  sedimentation  of  suspended  solids  (silt  and  clay  particles 
from  upland  erosion) .  Some  of  the  approaches  foreseen  by  the  work 
group  are  remedial  -  dredging  the  material  after  sedimentation  - 
and  others  are  preventive  -  preventing  erosion. 

Construction  and  Equipment  Needs 

The  "Other  River  Management"  reconmendations  are  listed  and 
summarized  in  the  following  table.  The  reader  should  refer  to  the  main 
report  for  the  specific  recommendation  and  its  supporting  rationale. 

In  all  cases,  if  an  agency  has  the  authority  to  take  action  regarding 
one  of  the  recommendations  and  is  able  to  get  adequate  funding,  it 
should  pursue  cooperative  arrangements  with  the  Corps  to  do  the  work 
in  conjunction  with  the  Corps  channel  maintenance  work. 
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With  short  distances  to  placement  sites ,  hydraulic  (pipeline) 
methods  tend  to  be  less  expensive. 

2.  At  sites  with  smaller  volumes,  smaller  pieces  of  equipment 
seem  more  efficient. 

3.  Unloading  barges  by  bottom  dump  and  hydraulic  dredge  is 

not  usually  cost  effective  except  when  the  placement  site  is  more  than 
1,000  and  less  than  4,000  feet  inland.  For  distances  less  than 
1,000  feet,  unloading  by  crane,  backhoe,  or  front  end  loader  is  more 
cost  effective.  Lower  investment  and  ownership  costs  keep  the  costs 
of  this  operation  competitive.  Beyond  1,000  feet  for  mechanical  un¬ 
loading  and  4,000  feet  for  12-inch  hydraulic  dredge  movement, 
trucking  is  needed. 

4.  For  channel  maintenance  dredging  of  any  significant  scale, 
the  MENWG  felt  that  a  "Mudcat"  dredge  is  not  a  heavy-duty  machine 
capable  of  sustained  high  production  in  the  material  usually  encountered. 

5.  The  bucket-chain  dredge  was  competitive  and  should  be 
explored  by  the  Corps  or  the  dredging  industry.  Its  biggest  drawback 
is  that  it  is  a  specialized  machine  that  cannot  be  used  for  another 
purpose;  a  hydraulic  backhoe  can  be  used  for  other  work.  The  ability 
to  meet  Occupational  Safety  and  Health  Act  (0SHA)  requirements  is 
questionable. 

IMPLEMENTATION  OF  SELECTED  PLAN 

The  key  to  cost  effectiveness  of  GREAT  I's  channel  maintenance 
plan  is  the  success  of  efforts  to  develop  competitive  bidding  between 
dredging  contractors.  The  one  piece  of  equipment  that  would  seem  to 
suit  essentially  all  portions  of  the  channel  maintenance  plan  is  a 
large  capacity  hydraulic  backhoe.  It  seems  unlikely  with  the  invest¬ 
ment  by  the  Corps  in  the  W.  A.  Thompson  that  another  large  investment 
in  dredging  machinery  by  the  Corps  is  in  the  offing,  particularly  not 
in  a  hydraulic  backhoe.  With  an  effective  contracting  program-,  the 
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goals  of  resource  protection  envisioned  with  the  channel  maintenance 
plan  can  be  ensured  through  careful  contract  preparation  and  inspection. 


The  converse  is  true  of  the  aspects  of  dredging  related  to  other 
resource  management  goals  and  needs  such  as  recreation  and  erosion 
control.  It  is  much  more  difficult  to  write  items  such  as  scattered 
items  of  beach  nourishment  into  a  channel  maintenance  contract  than 
to  divert  hired  labor  forces  to  do  the  work.  One  cost-effective  way 
to  solve  this  dilemma  would  be  to  reserve  this  work  and  perform 
it  with  hired  labor  by  Government  dredges  for  those  dredging  jobs  on 
which  private  industry  did  not  secure  the  bid. 

EVALUATION  OF  SELECTED  PLAN 

The  GREAT  I  selected  plan  will  be  very  difficult  to  accomplish 
without  major  changes  in  fleet  or  contracting  procedures  from  pre- 
GREAT  practices.  Fortunately,  these  changes  are  being  or  have  been 
made.  Any  gains  toward  accomplishing  the  selected  plan  without  the 
interest  and  investment  by  the  private  dredging  industry  will  be  lost 
and  the  schedule  for  implementation  of  the  plan  will  be  delayed  5  to 
10  years  (time  necessary  to  request  funds  for,  have  money  appropriated 
for,  and  acquire  the  equipment  needed). 

NATIONAL  ECONOMIC  DEVELOPMENT  EFFECTS 

The  major  national  effect  of  the  equipment  needs  portion  of  the 
GREAT  I  report  will  be  to  spur  competition  within  the  dredging  industry. 
As  competition  develops  in  one  region  of  the  Inland  Waterway  System,  the 
advantages  of  this  competition  will  spill  into  other  regions  generating 
the  national  effect. 

ENVIRONMENTAL  QUALITY  EFFECTS 

Aside  from  the  more  direct  environmental  quality  effects  outlined 
in  the  other  appendixes  and  the  main  report,  the  principal  effects  of 
the  selected  plan  will  be  in  the  area  of  fuel  economy. 


RECOMMENDATIONS 


The  recommendations  of  the  GREAT  I  Material  and  Equipment  Needs 
Work  Group  follow. 

THE  DREDGE  WILLIAM  A.  THOMPSON 

The  Thompson  is  an  efficient  dredge  capable  of  many  years  of  useful 
duty.  However,  it  is  too  large  to  maintain  exclusively  for  the  9-foot 
navigation  project  in  the  St.  Paul  and  Rock  Island  Districts.  The  Material 
and  Equipment  Needs  Work  Group  recommends  that  the  Thompson  be  included  in 
the  minimum  dredge  fleet  to  the  maximum  extent  possible.  Also,  the  ad¬ 
visability  of  increasing  the  horsepower  rating  of  its  main  engine  should 
be  explored  to  take  full  advantage  of  its  pumping  and  dredging  , apability 
while  dredging  larger  cuts  in  other  parts  of  the  inland  waterway. 

FECHANICAL  DREDGING  EQUIPMENT 

A  high-volume  mechanical  dredging  plant  should  be  available  for 
dredging  in  the  GREAT  I  area.  This  plant  should  be  capable  of  dredging 
all  cuts  suited  for  mechanical  dredging  and  transporting  the  dredged 
material  to  the  placement  site  called  for  in  the  channel  maintenance  plan. 
The  MENWG  has  no  preference  for  public  or  private  ownership  but  cautions 
that, if  the  decision  is  made  that  the  plant  be  held  privately,  contract¬ 
ing  procedures  which  would  make  it  available  for  a  significant  portion 
of  a  season’s  dredging  at  a  fair  price  must  be  developed. 

DREDGING  FORECASTS 

All  efforts  to  improve  forecasts  of  dredging  volumes,  frequencies, 
and  locations  should  be  encouraged  to  improve  and  ease  the  preparation 
of  dredging  contracts. 

HYDRAULIC  LOADING  AND  UNLOADING  OF  BARGES 

Pilot  tests  should  be  conducted  of  loading  and  unloading  dredged 
material  slurry  from  a  barge.  The  work  group  made  cursory  investigations 
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of  several  techniques  but  did  not  reach  any  definite  conclusions  about 
their  use  in  the  GREAT  I  area.  Any  tests  on  either  technique  should  be 
done  as  a  demonstration  to  which  private  industry  operational  personnel 
as  well  as  interested  governmental  personnel  would  be  invited. 

DREDGING  ESTIMATES 

The  plan  evaluation  level  cost  estimating  program  should  be  adopted 
as  a  tool  to  assist  Corps  of  Engineers  officials  in  preparing  Government 
estimates  for  dredging. 

READS  LANDING 

The  proposals  outlined  in  this  appendix  and  in  the  Channel  Mainte¬ 
nance  Appendix  for  placement  of  material  at  the  Wabasha  gravel  pit 
(site  4.24)  should  be  pursued  and  implemented  as  early  as  possible. 

FISH  AND  WILDLIFE  MANAGEMENT 

The  effective  management  of  the  fish  and  wildlife  resources  on  the 
Upper  Mississippi  River  often  requires  actions  to  remedy  the  effects  of 
upland  erosion  and  sedimentation  in  backwaters  or  to  construct  certain 
small-scale  habitat  enhancement  projects.  To  accomplish  these  actions, 
the  resource  management  agencies,  either  collectively  or  separately, 
should  acquire  a  small  portable  dredge  capable  of  reaching  inaccessible 
areas  to  do  this  type  of  work. 
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PROCEEDINGS  OF 
DREDGING  EQUIPMENT  SEMINAR 
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By  this  reference  the  proceedings  of  "Dredging  -  A  Better 
Way  of  Doing  Business,  The  Challenge,  The  Technology, 
the  Opportunity"  are  made  an  attachment  to  the  Material 
and  Equipment  Needs  Work  Group  Appendix  to  the  GREAT  I 
report.  Copies  are  available  through: 

Upper  Mississippi  River  Basin  Commission 
510  Federal  Building 
Fort  Snelling 

Twin  Cities,  Minnesota  55111 
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PLAN  FORMULATION  LEVEL  COST  ESTIMATES 


INTRODUCTION 

This  attachment  describes  the  second  of  the  three  levels  of  cost 
estimates  prepared  by  the  MENWG  (Material  and  Equipment  Needs  Work 
Group).  The  first  level  was  meant  to  provide  a  display  of  information 
on  each  cut  and  placement  site  in  the  material  placement  category  matrix. 
Matrix  B,  from  which  alternative  plan  costs  could  be  extracted.  The 
third  level  was  meant  to  provide  a  detailed  evaluation  of  the  cost  of 
implementing  the  selected  channel  maintenance  plan  and  to  be  used  for 
dredging  equipment  recommendations. 

The  plan  formulation  level  cost  estimates  were  developed  as  a  tool 
to  be  used  by  the  Channel  Maintenance  Task  Force  to  select  sites  for 
the  material  placement  plans.  They  were  based  on  published  equipment 
rental  rates  (the  "Blue  Book")  and  production  rates  derived  from  Corps 
experience.  Three  methods  (20-inch  hydraulic,  12-inch  hydraulic,  and 
clamshell)  were  compared.  The  estimates  were  used  in  selecting  the 
sites  for  each  material  placement  plan.  Later,  costs  of  the  same 
relative  accuracy  and  precision  were  developed  for  a  barge-mounte. 
backhoe  operation  and  a  bucket-chain  dredge.  These  additional  data 
are  shown  in  the  Channel  Maintenance  Appendix  but  did  not  figure  in 
the  choice  of  sites. 

PURPOSE  FOR  PLAN  FORMULATION  LEVEL 

Three  factors  dictated  that  more  definitive  costs  had  to  be 
derived  for  developing  material  placement  plans  from  the  display  of 
sites  by  material  placement  category: 

1.  The  preliminary  level  cost  estimates  were  based  on  inade¬ 
quate  data. 
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2.  The  study  time  in  which  to  develop  the  material  placement 

plan  was  short. 

3.  Site-by-site  analysis  on  a  quick  turnaround  was  needed. 

Format  Change 

The  programs  written  for  the  preliminary  level  estimates  were 
designed  for  large  numbers  of  similar  sites  and  similar  dredging 
operations.  The  operation  of  the  program  was  completely  batch  and 
required  large  amounts  of  precoded  and  prechecked  input  data. 

Because  of  the  wide  diversity  of  placement  sites  and  the  chance  for 
input  error,  a  batch  output  was  only  partially  usable. 

The  need  soon  arose  for  cost  comparisons  between  sites  for 
similar  operations,  which  did  not  develop  within  the  material  place¬ 
ment  categories.  To  meet  the  need  for  faster  turnaround  of  this 
information  by  the  Channel  Maintenance  Task  Force  and  to  overcome  the 
shortcomings  of  the  batch  program,  the  program  was  modified  to  be 
interactive. 

Cost  Rate  Change 


The  preliminary  level  cost  estimates  were  based  on  Corps  costs 
following  the  accounting  system  maintained  on  District-owned  equipment. 
Because  many  of  the  dredging  support  costs  that  the  Government  incurs 
are  charged  against  operational  and  other  accounts,  these  cost  rates 
dj  not  reflect  a  true  picture  of  the  total  operating  costs  which,  for 
example,  a  contractor  would  have  to  charge  against  his  dredging  opera¬ 
tion.  Because  of  the  urgency  in  assembling  material  placement  plans, 
the  Channel  Maintenance  Task  Force  decided  to  change  the  cost  rate 
analysis  to  be  based  on  contractors'  rental  r  tes  as  published  by 
the  Associated  General  Contractors,  Inc.  (AGC) ,  in  the  "Blue  Book". 

Each  dredging  situation  was  paired  with  a  particular  component  of 
equipment  within  each  dredging  method. 
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The  "Blue  Book"  data  on  rental  rates  for  deck  barges,  scows, 
and  towboats  was  not  adequate  to  be  directly  usable  in  the  same  manner 
as  the  cutterhead  dredging  methods  so  adjustments  were  made  based  on 
recent  Corps  dredging-related  construction  contracts. 

Dredging  Method  Change 

Five  dredging  methods  were  shown  on  the  preliminary  levels  -  the 
three  mentioned  above  plus  the  Mudcat  and  the  Pneuma  pump.  These  latter 
two  methods  are  described  in  detail  in  the  MENWG  main  report.  Both 
were  dropped  from  further  consideration  as  channel  maintenance  dredges  - 
the  Mudcat  because  of  its  luw  production  rate  and  the  Pneuma  pump  be¬ 
cause  of  its  high  horsepower  and  fuel  requirements. 

ASSUMPTIONS 

All  production  rates,  incidental  material  handling  costs,  and 
equipment  selection  am.  apability  assumptions  for  plan  formulation 
level  cost  estimates  were  based  on  St.  Paul  District  experience,  exper¬ 
tise  from  District  personnel,  and  limited  input  from  local  contractors. 

General 

1.  All  cutterhead  dredges  and  the  Mudcat  produce  15  percent 
solids  in  the  slurry  at  all  times. 

2.  The  Pneuma  pump  produces  40  percent  solids  in  the  slurry 
at  all  times. 


3.  100-percent  containment  of  the  slurry  was  assumed  to  be 
7  days  of  retention. 


4.  A  dike  is  defined  as  a  structure  to  physically  contain 
the  dredged  material. 

5.  Berming  is  the  deployment  of  two  additional  dozers  to 
direct  the  dredge  discharge  during  dredging. 

6.  When  the  placement  site  is  farther  from  the  cut  than  can 

be  reached  by  the  pipeline  length  of  the  hydraulic  dredges,  a  proce¬ 
dure  called  "bathtubbing"  is  followed.  Step-by-step  this  process  is: 

a.  A  site  suitable  for  bathtubbing  is  assumed  to  be  avail¬ 
able  within  1,500  feet  of  the  dredging  cut. 

b.  An  amount  of  material  equal  to  the  volume  to  be  dredged 
is  removed  from  this  intermediate  site  by  mechanical  means  (dragline  or 
clamshell)  and  transported  to  the  placement  site  by  barge. 

c.  The  material  is  moved  from  the  barge  to  the  placement 
site  by  a  method  appropriate  to  the  dredged  material  and  the  placement 
site.  These  methods  will  be  described  in  later  assumptions. 

d.  If  required,  a  diked  containment  area  is  built  at  the 
intermediate  site. 

e.  The  cut  is  dredged  hydraulically  with  placement  at  the 
intermediate  site. 

f.  The  intermediate  site  is  restored  to  nearly  its  original 

condition. 
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7.  The  following  cost  rates  are  assumed  for  each  piece  of 
equipment : 


Equipment 


Per  day  rental  cost  Per  hour  operating  cost 


20-inch  dredge 

$1,922 

$99.00 

1,000-hp  tender 

360 

30.00 

380-hp  tender 

17  4 

13.20 

175-hp  tender 

90 

4. 30 

120-foot  deck  barge 

342 

7.75 

150-foot  deck  barge 

921 

21.40 

Anchor  barge 

270 

10.50 

Hoist  for  anchor  barge 

106 

3.80 

20-inch  booster 

560 

13.10 

12-inch  dredge 

281 

60.75 

8-inch  Mudcat  dredge 

1,305 

22.50 

Mudcat  transport  unit 

249 

22.60 

8-inch  booster  unit 

114 

7.00 

Skiff 

30 

9.60 

Derrickbarge  (25  ton) 

948 

85.80 

Cranebarge  (20  ton) 

632 

41.00 

200-cubic  yard  dump  scow 

552 

31.90 

500-cubic  yard  dump  scow 

828 

48.00 

Pneuma  pump  dredge 

4,119 

180.00 

80-hp  dozer 

65 

0 

130-hp  dozer 

80 

0 

20— hp  dozer 

45 

0 

20-Inch  Hydraulic  Dredge 


1.  It  would  not  be  used  on  the  Minnesota  River. 


2.  The  equipment  complement  depends  on  the  distance  from  dredge 
cut  to  placement  site  as  follows: 


Up  to  1,750  feet 
L  20-inch  dredge 
1  1,000-hp  tender 
3  380-hp  tenders 
1  175-hp  tender 
1  anchor  barge  with  hoist 


1,750  to  8,000  feet 
1  20-inch  dredge 
1  20-inch  booster 
1  1,000-hp  tender 
4  380-hp  tenders 
1  175-hp  tender 
1  anchor  barge  with  hoist 
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3.  The  cubic  yard  per  hour  production  rate  and  productive 
hours  per  day  functions  are  shown  on  pages  6-2  and  6-3. 

4.  For  cut  to  placement  site  distances  less  than  2,750  feet, 
mobilization  requires  1  day.  For  more  than  2,750  but  less  than  4,400 
feet,  mobilization  requires  2  days.  For  more  than  4,400  up  to 
6,000  feet,  mobilization  requires  3  days. 

Diking  (When  Needed) 

1.  All  diked  areas  are  square. 

2.  All  sites  are  assumed  flat  and  level  before  work  begins. 

3.  Dikes  are  built  of  material  excavated  from  the  interior  of 
the  basin. 

4.  Costs  of  constructing  dikes  are  based  on  St.  Paul  District 
experience  with  contracting  the  construction  of  similar  diked  contain¬ 
ment  areas. 

5.  Basin  and  dike  size  are  functions  of  seepage  rate,  retention 
time,  volume  of  slurry  pumped,  and  a  limit  on  dike  height. 

6.  Basins  are  sized  to  hold  all  dredged  material  plus  all  slurry 
pumped  minus  water  lost  through  seepage  minus  any  effluent  that  might 
develop  after  the  required  retention  time. 

7.  The  detailed  print-out  will  show  the  flow  (in  cubic  feet  per 
second)  that  will  develop  in  an  outlet  structure. 

8.  All  dikes  have  the  same  cross-section:  10-foot  level  top,  1:10 
outside  slope,  and  1:4  interior  slopes. 
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9.  To  calculate  area  required,  a  square  area  measured  from 
toe-of-slope  to  toe-of-slope  was  used. 

10.  The  diked  areas  were  managed  and  rehabilitated  by  several 
means  depending  on  frequency  of  use.  If  used  less  often  than  every 
5  years,  the  dikes  were  collapsed  and  the  site  left  in  a  slightly 
rolling  appearance.  If  used  every  3  to  5  years,  the  dikes  were 
vegetated  or  otherwise  made  stable  until  the  next  use.  If  used  at 
least  every  other  year,  the  site  was  not  reshaped  or  modified  except 
for  erosion  protection. 

11.  To  compute  the  area  required  at  a  site  for  the  entire  study 
period  (40  years),  the  material  on  the  site  is  assumed  to  be  piled 
in  a  pyramidal  shape  with  1:8  side  slopes  to  a  height  one-fortieth 
the  length  of  a  side.  If  the  upper  limit  (defined  in  the  input  for  each 
site)  is  reached  before  the  total  volume  is  accommodated,  the  length 
of  the  pile  sides  is  increased  without  increasing  pile  height. 

Berming  (When  Needed) 

The  rental  cost  of  two  dozers  for  the  entire  time  of  dredging 
operations  and  mobilization  is  added  to  the  dredging  cost. 

Trucking 

Costs  are  based  on  volume  of  material  to  be  moved  by  a  complement 
of  equipment  including  trucks,  end  loaders,  conveyor  belts,  and  dozers. 
The  frequency  of  dredging  determines  the  appropriate  combination. 

Barge  Unloading  (When  Needed) 

1.  Costs  of  direct  unloading  by  barge  were  on  a  cost  per  cubic 
yard  based  on  information  provided  by  sand  and  gravel  operators  in  the 
study  area. 
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2.  In-water  rehandling  of  the  material  calls  for  transport 
in  split-bottom  dump  scows,  a  12-inch  dredge  stationed  near  shore, 
scows  to  unload  above  the  cutterhead,  and  hydraulic  transport  in¬ 
land  to  the  placement  site. 


3.  If  the  placement  site  is  more  than  3,000  feet  from  a  suit¬ 
able  location  for  the  12-inch  dredge,  the  material  was  pumped  to  a 
temporary  site  and  trucked  to  the  placement  site. 


12-Inch  Hydraulic  Dredge 


1.  The  equipment  complement  in  all  direct  dredging  situations 

was: 


1  -  12-inch  dredge 

1  -  1,000-hp  tender 

2  -  380-hp  tenders 
1  -  175-hp  tender 

1  -  Anchor  barge  with  hoist 


2.  The  cubic  yard  per  hour  production  rate  and  productive 
hours  per  day  functions  are  shown  on  pages  6-2  and  6-3. 

3.  For  cut  to  placement  site  distances  less  than  1,750  feet, 
mobilization  requires  1  day.  Other  distances  require  2  days. 


Clamshell  Dredge 


1.  The  equipment  complement  for  the  dredging  operation  (loading 
barges)  and  placement  operation  (unloading  barges)  in  all  situations  was 


1  -  25-ton  rated  barge-mounted  derrick  (Hauser) 
1  -  25-ton  rated  barge-mounted  crane  (Wade) 

1  -  1,000-hp  tender 

1  -  380-hp  tender 

2  -  175-hp  tenders 
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2.  The  cubic  yard  per  hour  production  rate  and  production  hours  per  day 
functions  are  shown  on  pages  6-2  and  6-3. 

3.  Cost  of  transport  was  a  function  of  distance  and  volume  and  was  based 
on  information  supplied  by  sand  and  gravel  operators  in  the  study  area. 

4.  All  mobilization  required  1  day  at  each  dredging  cut. 

PROGRAM  LISTING 

The  program  used  is  listed  on  the  following  pages.  The  assumptions  in 
the  previous  section  form  the  basis  on  which  the  program  logic  rests.  Care 
should  be  taken  in  using  this  program  on  any  other  waterway  because  the 
seepage  rates  and  production  functions  are  directely  tied  to  the  conditions 
on  the  Upper  Mississippi  River. 


1UU 


program  PDREOGEf  tnpiit.  output.  tapeio«tnpuy> 
dtmenstbn  iRfk'rj)  r^utty)  tint  ihfi'fj)  ,Pvt(iot7)  ,T>k7t(7l 

OJMENSJON  rSJC*T<72.UNTTf7J.ANNC9Tf-n  ,DKEm.NAME(5l,CSTBRM(7l 
DIMENSION  BIJRQEm  .MIlDPATf  J1  ,E).TR0f51  .R0OST(5>  iSKlEEf  *1  .HaUSERT  11 
OTMENSJON  wABEfll .THBMPf 51 .TOi  .  T05RO  Til .  TDl  75f51  JaNCHT  5l 

dimension  dppoomi  .DP50fl?S}.OK??of5i7t>Ki5om.wOTSTf5i  .mUu  tii 
ijiMEigaTON  pneumatic  .SLt»RRVf5i  Ibttii .0Qf5i..f0«5n(5) 

JnTerep  Print' .  put.  pi?ep..iOav?,.oateT  n£me .  method., y’  Inter 
inTe«er  dike.  Land,  truck,  perm.  answer,  switph.  water,  trstte 

REAL  Pri. >1  METGgT^  PSTOllst  LPTl  E 

REAL  B.T5T,  yGWT.  DOLl-9*-HT*  EREQ..  CUVDS 

REAL  I  Ea/EIjv*  PRO0*  pays.  PSTTHm,  C»Tt  n.  lenmi.  PSTmV 

REAL  C*TS«P*  PSTI5RSa  OKVOi  .  POkPST.  PSTPIN.  CSTInB.  CSTPD 

PEAI  CSTEf‘04  rSTpNV4  PRTHt  •  P.RTSmJ.  PSTTHO,  CSTDUR 

REAL  PSTpjjE.  OSTHAIJ,  f STTRP.PSTWD.  PTSTSH.  PST8PG 

REAL  MOT*T4M|ILiv  .yUOCAT^HAUSER.  J  SIDE.  IJNI.0*0.  I EnGTM 

peal  DUROE^Ei'TRO^ROOST.SKIEE.WAOE.ThOmP.TDI ooo 

real  TD5004T01 75, AMCW.Bpjoft.DpSftft.OKijft.ftKI 50 

real  pvemma  .«i  iirrvT  *T7E.  iiioniy 

RATA  81  IIRRV/' li/lJ.IOO.' AO.' 15/ 

data  TMOMpJi^jp^oJgo'  / 

RATA  TRl009/58p.,045p. ( 
oata  TR5oo/i7A4.o.i5t*o/ 

BATA  TQI  jpjpfl'.,  olalag/. 
oata  0K!?ft/5gP  . 0.2.75/ 

DATA  DK150/RP1  ,ft.*t  *0/ 

-  *  -  -  *  #  *  I  •  •  *  I  *  • 

Bata  ANpH/gyn ..0,10,50/ 

Bata  hoi^t/i"*.. 9*^/2°^ 
bata  mui  1 /5M.. 0,15. 10/ 

BATA  BURDE^fi1,.«.*0,7P/. 
bata  MijoeAT/iip5..n,**,5o/ 

Bata  ei  tro^gr  .9,2*80/ 

Bata  boost^i 1G*.2.7. / 

BATA  S*TEE/10.,p4Q480/  „ 

DATA  HAIISER/RA  j.  40  aA5 .00/ 

BATA  wm/G5?'.,0,At./  . 

BATA  0P*00/55*  .0,51  RO/ 

BATA  QP500/R*o' .p.Hs' /. 

bata  pyEi.iwi/aijR. .o.ipo'./ 

Data  07/85*0*0$ 
bata  of/go#o,flJ  . 
data  jbapo zap. 0.0/ 


TyPB^R  0 

.  .  9PTPT  ??««„  .  .  . 

1000  EORMATT 10X.*1HDREDGInG  CBST  PROGRAM. //> 

.  „  9RTNJ  50«1.  . . . 

1001  EORMAT.T28HPI.EAS5  ENTER  Tf}BAV*S  BATE  .  5* .  SMMM.OD.yY . /I 
READ. f5fl. 500*1  OATE 

100*  FORMAT  f  AST 
.  .  •RTMI.5O01.  .... 

1005  EORMJT . T//58HTE  yOH  EVER  WANT  JO  STOP  TN  TME  MTDBLE  BE  A  COMP||T ATI 
ION  /AAHTYPE  "STOP"  when  asked  a  yes  br  no  ouestibn'./zi 
PRINT  5oj« 

1000  FORMAT . I /80HB0  YOU  WANT  ,!UST  THE  STTE  SUMMARY  RATHER  THAN  ThF  BETA 
1 f I  EO  PRTMTBUTTl 
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9oio  read  s^Ttcm 

TF  fftwTTCH/.Fr/. Go  Tn  50nj  . 

tf  ttswitcu  t  °?  -  „ 1  ®w! TPH.  • fn  •  go  to  i  n 

r  prTnt  f90ft7.9fto27poft3.9ftft<i7p0ftRi  typo 
tf  (typo/Jp'  fi  typo  ■  typo  *  i 
on  t n  onto 
10  PPT NT  Tnn^ 

">01  i  p  t  n.n 

3oaf  format  rFiMTvPF  tn  tnfMTTFvING  namf  Fob  ou*  ANP>  DISPOSAL  8  T  TF  7/1 
ofapi_  ftn'^nnt,)  (  ma**f  t  T  1 .  1*7.*) 

300A  FORMAT  tfaToi 

“RTnt  ftoTo^  ...  .  ,  t  w..  _  ,  „ 

3oi«  fop**£T_  tTiwoata  input  7//?w  poo  I  » i  ??»RBE*appi  E8  ,3*,13W03  fop  PO 
10|  3./?9v.??MM  N  FOP  MINNESOTA  PTVEP.  yppy  ,2?H8C  FOP  ST.  C*0?X  PTVFP 

1  1 

peao  r3o73ift7i  Pom 

31  01  FOPMJT  f  A?j*  ... 

TF  fPOOl  .FO.PMOai  GO  TO  5 
on  to  * 
f  print  Toil 

3011  FOPmaT  r'/?£H,  TS  CUT  ABOVE  L  AxF  PEPIN?* 
qoiT  be 4n„ t toTtiopt  cut 

TF  TOUT  .fo.  1«8j  op  TO  50«1 

»F  ( TOUT . . JO,  1  HY  1  _  . OP ,  ICUT.,fO-  1HN*>  ftO  TO  * 

C  print  r9op7.pfto?Tp2n■3.Pooa7^,’o,'  typo 

TF  f TYPO_  .1 V  .  FT  TYPO  a  TYPO  *  1 
On  To  oflil., 

3io?  format  rin 

A  PRINT  30J?.  .... 

301?  FOPMAT  ( /?FM  PItFNTTON  TIME  IN  OATS  * 

PE*0.f3flJ#T  TDA  Y 
PRINT  30J3.  ..... 

3013  »OP-AT  f/>?M.  CUBIC  YARDS  ORF00FO  * 

BFAO_(3o7*i  ciiyOf 
■PINT  3A1«, 

301/1  FORMAT  f/?aH  FRFOlIfNCY  OF  OPFOGTNO  > 

PFAO_T3o7*T  FRFQ 

PRINT  30J5,  ....  . 

30 1 S  FOPmaT  //3AM  OlftTANCF  TO  OTSPOSAL  8TTF  TN  FFET  1 
BF  AO  f  3 0 7* T  OTFT 

PRTNT  301N  .  . 

30 1 A  PpPM/iT  f/?TH  MOW  Mtr.M  18  orSpORAt  RTTF./15H  ABOVE  I  OW  CONTPOt  PO 
10|  FI  F VATT«N?1 

RFAO  T3o7*>  mrmT 

PRTNT  3017. 

3017  FORMAT  I/19H  TS.OTKTNC,  nefoPott 
P  0  1  3  PFAO  f3n7’l7o?1_OTKF 

TF  roTWF  .fo  7hf*  G"  to  5001 

TF  ffOTKF  ^FOf..lMyi  '  no'.  fOTKf  'fg'  1HW11  CO  TO  «01? 
f  PRTNT  fROp7.R(1flp7pCOT.POO<l7PftCF1  TVPO 

TF  <yyPO_.i'F.  f i  T YPn  s  Tyon  ♦  « 

0.0  TO  Oft  13 

9ft  1  ?  TF  l«1Kf  .FI)'.  7h  V  1  GO  to  IF 
PQ T NT  3 ft  1  ft  . 

3ft 1 «  FORMAT  f J?AH  TS  BFRM1NR  NPFOfOTT 
Oftl/I  OF  At)  f  3ft  I  37o  ?  1  ^  HFRM 

TF  fnfRM  '.VOf  IMF)  Gp  Tn  5001 

TF  ffBFRM  'f«'.  .  juy>  Jjp'.  (RFPM..F0I  Imwii  GO  TO  15 
c  PRINT  fOOOl.PftftpTpftftX, 9ft Ott7pO  05  *  TVPO 

TF  f  TyPn  'lFf  F)  TYPO  a  TyPO  *  1 


<50  TO  P014J 
.15  PRINT  5019^ 

5010  foomat  r /oih  m  a  v  i mum  height  of  ojkf  op  perm  allowed  i 
pfio, r 5o"#ii  wt 

PRINT  5o?0_  .  _  i  .  . 

50?0  FORmJt  f/5?H  T S  RESHAPING  FOR  RFCRF ATTON  0R,/?1H  OTHER  UR|  RPQtll 
ippo-n 

901A  RF4D  fToTlTo?!  L»NO 

TF  fi.AMO  -F0'fTM0>  60  TO  RflOl 

TF  ("flJNO  .FO.^lHVI  OP.  fl_*Nn..FQ'  TmNII  60  TO  P6!% 

c  prTnt  (ROfH.oooaToooi.ooooToooiii  tvpo 

TF  rrvPO  .i’F.  51  TVPO  ■  TVPO  *  1 
GO  to  901* 

0015  PRINT  5021.  .  .  .  .  .  _  _ 

50? 1  F0PM4T  r/PUM^  TS.TRUrKTNG  NFPFSSARVfl 
001*  PF*n.  r5o75lO?l  TPtlfK 

TF  fTRII OK  FO.  IMS!  00  TO  RflOl 

TF  f  <  TPllPK^.Ffl'  7m$1  /.OR*  £  TPllT  K  *fo'  1HNJ1  60  TO  Oo?T 
C  print  (9on7.9og?. 9005. 90041. 00051  tvpo 

TF  TTVPO^.IF.  51  TVPO  a  TVPO  *  1 
.  ?0  To  0010 

0017  TF  fTRlirF  FO.  1HN1  60  TO  >0 
.  .  PrTnj  5nj?_ 

50??  FnPn a T  f/17H  wOw  many  MfLFStl 
PE*0  f5nr*1  0IST5H 
PPTNT  5nj5 

50?B  FORMAT  f/laHTHPOiJGW  WHAT  STTF?1 
BF»0_ f 50 j57n51  TPRTTF 
51 05  FORMAT  f A5i 
?n  prTn7  5n?5 

50?5  FORmaT  T/50H  78  any  SPFrtAl  fONSTRUPTTOw  REGUTRFD?1 

00?o  PF40.f5oTl7n5l.PPIP 

TF  fPRFP  .»0.  1  HR  1  GO  TO  5001 

TF.ffPRFP  aF9'.<1Hyj  ,0p'.  .(PrFP.'fq'  TmNII  GO  TO  0010 

C  PRINT  fQOfl^.Pflo?. 9005. 90041. 00(151  TVPO 

TF  fTyPO.lF.  51  TVPO  ■  TVPO  *  \ 

BO  Tfj  90 ?0 

0019  TF  fPRFP  .FfJ.  1HN1  GO  TO  85 
PRINT  50j>fc<  ....  ... 

50?A  FORMAT  .  f /19H0F5CRTPF, IT  PLFA8F.1 
PF4<1_  finT500M  (  5PFC  TI1.Tb7.51 
print  io?a^ 

5o?a  FORMAT  f/4ign_  ESTIMATE  OF  RPFCTaI  rflNgTRMCTlON  CO|T  1 
.  PF40.f5oT*1  Ooil.P 
?5  roNTTNMF 
C 

1A  FORMAT  T//75H  PROD  0AV8  U8F0.P*It11 

c  ..  . 

water  ■  o 
l>NMTaOTRT/5?Fo'. 

C  ...  . . .  , 

e  . . . . . 

C  Thompson. mhi  i  fn  Ft  ow  m?tmoo  j 

c  »***»*»*;***;*;*;»;*;*;«;*;***;**«** 

c 

10  MpTHOOf  j 

TF  fRWTTf Hw  .FO^  7hN1_PPTNT  5050, fNAMffTI .I»l, 51, DATE 
5050  FQPMAT  f ////9*.5A10.T*7oHPiGP  7./fiO*,AP) 

PRTnt  5050^ 

5050  FORMAT  f//?9MFOR  po.TNpH  MvDRAIMTC  DRFOGP  >) 
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tp  (inni  '.wp'  phhni  go  to  t o 
.  w  19  (juTT^H/.ral  7hni  print  ioi7 
ion  format  (/saw  orpogp  too  large  for  mTnnprota  rivpri 
.  ftn  to  ?oo  ,  .  .... 

Ifl  t  rM€«V»  0!sT  ♦  fWCMT/O.O?*! 

IF  fi'pNPOV  .ir.  77*0}  ftp  to  inn 

TP  f  f  1 r‘I/  LFNPOyi  'aNO*  fi  FNEOv  IF  ?7*01)  GO  TO  1 1 0 

1 9  ({*7*0  'it,  lpnfqvi  'ano'  (i  fnfov  'ir  oanon  GO  in  i?o 

IP  ((##00  IT,  UTNFOV1  .  ANO  .  (t  fNgflV  .IP.  *0001)  GO  TO  1  So 

TP  (i'fNPflV  .AT'  SflflOl  GO  TO  1  #o 

t  no  HOUR?«jn'.  oi(n'.  jpT7*LPNPQV1 

ppQOj r i >7o'oi(n.77#i  pnfqvi i*hours 

Days*  (cuyoS/prooi  # 4  j*n_  .  . .  .  .  ... 

enTTMM«rUv«*(TMO*f>£l  WTOTOQrtM  T*(SiTp*0ft£n)4'7O17Sf  n*»NCMM  T* 
jMnTiY(7M*w0IJBVnAVBi(TH0Mpf  H$TOl  7S(SWANCM(T1*HOTSTrST  H 
1  f»#.j40nRJl1  ip  AYS*  (TOl  OOO  (Si  *(1*70180(1111. 

I*  (SWITOM.'fQ^  7HM1  PRINT  *0^p.5AVSrHOUDS.CSTTHM 
101?  FORmAT_(  /l^M  NO  BOOSTER  NFFOFO.  OBpRGT  NO  TAKES  .Fl’.O. 

11*H  0  A  VS  OPpR  A  f  I  Mg  ..Fl^ojllH  HO|!BS_A  Dh*' // 

1?*M  PRIMARY  DREnGfNR  ROSTS  *^Fl7'.?1 
«n  Tn  ?*n 

i To  Hnn»!i«I*' *If  $' oP£*Mi  fnpovi 

PPOO«M?T0.0-(0.1  7*LPNFavn*N0MpS 

OAVtf  (Ct'vSs^PPOOT,*  l'o. .  ,  _  , 

CsTT^N«C»#V$*XTyOMPM  T  ♦NULl{  1 1  *J01  0«0  ( 1 )  ♦  f  #*T01|»0  (  II I  *70  J  75  (1 )  * 

1  AnCm(i 1*MOTST( 1  1  l+HOHRSAOAVSAdHflMPf  }  1  *Mi  ILL  ( 1)  *TO  1  7*  f 
l*0tST(Jm(?fl«H0'iRSl*DAYS*<T0l  000(31* (#*70180(1)11 
.  .  IF  (8WTTCH/.pa'  1MN1  PRINT  1011>AVS, HOURS. CSTTHM 

1011  PoPMAT^irllH  .800STPR_USPn.  OBFOGTNfi  YiK|i  .Pl.ft, 
i7*h  nAys  opprating. ,p 1, o7iih  moub^.a  oay'// 

1?*M.  PRTMADV  ORPOGTNG  rOSTS  t'.FM.PI 
GO  TO  7*0 

!?0  HOUR  j«is' ill  j'.OpfilBsi'gWFOVT 

PROOpri  130^0.  (0.1  ?*LPNFovn*HnuRS 
OAY«f  rruvos/PROrii.4  *'o  _  . 

CSTTMM«pAV3*fTH0HPf n AHULL! 1 HT01  0  00(1 }*fU*TOS80( 1) 1*T01 **'( 1)* 

1  *NeH(i  \*Hpj$T(1  H*HGyR3*0AYSAirTHflMP(  JifMULL  (liilOlTSf  H«*NCH(1U 

1M0Tsf(11 l4r?0»H0HRS1*0AVS*(T0l 00fl(11*(#*fD18 0(1)1) 

.  .  IP  (SWTyrH.'po'  ?HN>  PRINT  101oTOAY8lcS7THM, HOURS  .  . 

101#  format,  my  BgosTPR  nffoeo.  orpogtnG  ta^es  .fi.o.Sh  oayS./iih  an 
in  posts  s.fi7'.?,7oh  arfogf  in;}*m  usp  .fi'.o.iih  hours  a  day'.i 

GO  TO  7*0 
110  H0UR.S.7O. 

pROD«fO*7.0.f 0 . 081*LFNFQV1 1  *H0HRS 

DAYS*  fCL'VOS/PROOl.A  5.0 . .  ,  .  ,  . 

5STTHM*0AYJ*{THQHP(1  )*HUI.  untini  000(1  J ♦  (#* 701*0 ( n  1  fT* J  ▼*(  t )  * 

1  AnCH(1  1>HflTSTf  I)  WHOI/RSAOAYSSf  THOMPf  jlfMMLl.  (  J)*T0!7S(  UsANOHdlA 
1  HO I JT (111* OP# •HOURS 1*DAVS*TOioOn(11*(#*Tnl80(l) 1 
TP  (OtJT  .GP.  ASjoi  GO  TO  i* 

.  .  IP  (8«TT^H  .PQ.  1HN1  PRINT  lOlsioAYsIrSTTHM, HOURS 
101*  P0RN4T,(J*u  .SQOjTJR.NfPOEn.  HP  HAVF  FNOmGH  PIPt./17H  oRgOGlN?  TA 
15PS  .P1.0.1SH  0  AYS  •  I  NO  COSTS  sIfi7.?I7oh  ORPOGE  IN./*h  USE  '.Fl'.O 
1.1  in  HOURS  A  day') 

90  TO  1*3 

1*  PIPE .■.OIST.*S«0, 

TP  (SWITCH  ,F0.  7hn>  PRINT  1014 . P I  PE . 0  A YS . CST THM . HOURS 
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r»  r»  >r-» :  r»  ■  r»  fifioo  r»  r»  r>r»- 


1AU  FORMAT  M  8W  BOORTFR  ,  NFEOE 0.  rfa*.0??AM  FF£T  OF  MF*  PTPF  Tj?  NFFOEO , 
.iT>17M  ORFOGTNR  TAMER  Tfs'.A.ITM  OAYR  AMO  COSTS  S.FIi'pTiOh  ORFOGF 
7fM,/AW  JI$F  .FS.oTtRH  HOURS  A  OAv'l 
flo  to  i*« 


?an  MRtiRR  •  7?' 

•POO  ■ 

RAV*.«  rpUYO-J/MOO)*?'  ,  _  . 

CPTTMMjn*V5#fTwoMPf  n+Toionnf  \  wrs*TntRorn  j  +  rnirsn  winCHf  n* 

iHfllSTr  nWM0MRS*0AVS*fTMnMPfSl*Tni7«;owSNrHMWH0TSTf  7)  )♦ 

i  (?a.MnuP8wpgvs*iTriiiioArRiifS*rriRBgrSi i i 

TF  fPwTTCH/FO.  1HM1  PRIMT  SORT  .OAY  R  .  CRTTHM  ,  MQiiR* 

HOST  JOPM*T  f^5H  C*lL*  FOR  w8ATHTi*RRTM6  THf  m*TFRTaI  »  ORFOGTnG  TnTo  Tmf 
1./2RH  TMTjjPMFM  »TF  jlTf.TAKFR  >1*  0  1  AH^OA  V  R  .  AMO  COSTS  .  F  11  *.  ?~  1  *H 
t.0»EO6f  TN./fcM  IIRF  .FS.rt.TSH  HOURS  k  OAY.1 
TuBbRMVFR 

10*0  AMO  MO VF  from  !NTFRME01*TF  RITE 
T50  TF  fCUVOR  riF'  JftAOpj 

i.  .oat'  <?■  /^.salrj.ooopajic'iyORji  *  rnyos 
TF  frRrtrtrto  ruvpji  _  .  i§NO.  fniYOS  .1  r._a«onnn 

i_  rsTi  p*  t\t 75«f n.nfloo?s*CMvftRU  *  ruyos 
tf  rctiyns  ,GT._aooDfti 
1  rsrt  r>«  rt  7R  *  rijyD.R 


costImovf  r*i cmlattows 

TF.ffO  'lt'  LfNMj).' ano'.  fi'FNMT  'lf'  io>> 

1.  CSJMV  rn  ruy0R*rr.fl4T*LfNMTU.RR?  . 

TF.rjm  fnmti  %amo.  fl.FNMT  .IF.  ?ni) 

1  CSTMV  ■  OUVORRf  r.OMl  FNMTli' T> 

tf.  ri>NMi  'ex'.  ,291,  .  . 

1.  CSTMV  m  ruyORtrf  .0**1  FMMTlA.n^ 

TF  t  RW  TTPM  [  FR#(  7hM1  PPJMT  SOAR  '  r  STl  o'fSTMV 
SOlR  FORMAT  f/hJH,  i’oioTNS  THF  MaTfRTAL  TMTO  bapgfs  FROM  tmf  InTFRmFDTA 
1  Tf  STTF  CORTR/SH  R.F!«'.2.a§W  moVIMG  TMF  uOAOEO  RARGFr  TO  thF  pEh* 
fNnl INC  RTTF/1RM  COSTS  *  ,Fio'?> 

T<*9  prTnt  soai  ,  .  . 

10<M  FORMAT  t2S3HI*  T”T*  RAPGFO  MATFPTAI  Tn  BF  REHaMDI eo  tm  t*f  WATFH71 
0022  PR  AO  tlfi'jjo?)  WATFR 

TF  (WATFP  rF0.  tMSJ  Rp  TO  SOfll 

TF  rjw  ATFR^Ffl'  1MV1  .'.Or'  fwArfs  .Ffl'  J  mm)  1  RO  TO  OnPt 
•RTNT  fRrtp7.RO52TR?0R.R0ft«4ROnRT  TYPO 
TF  fTYPO^'lF.  R1  TYPO  s  TYPO  *  1 
RO  TO  RR22 

0021  TF  (WATFP  'ffll'.  1MY1  RO  TO  1«,« 


OTRfTT  UM| oaotmG 

tttmimsittxtitts 


fcflflO  pptnt  aooi 

*•«?  FORMAT  fMJMTHF  *1  AC*  «0Y  ASSlJMFR  OFF.I  0  Ji  0  T  MR  *T  TWF  PFHA^^^tT^^R  SI 
1  TF  MTTM/tlfcMA  C*  AMSWFM  1  IS  TmTR  Tmf  FTMaL  OTSPORAt  STTF?1 


9f>?a  PFAO.<Sn.RlOP1  AmrwEp 

tf  fi MSWFP  'FOr.  7hR1  RO  To  S*01 


rvrt  '<“»<■»  «■» 


?r  mamswfo  '  fo'.  ihyt  r.nR._f  amShfh  'fg'.  "own  oo  TO  *n?l 

op T nt  ro/>pT . ono^. 
r f  fTVPn_.lV.  si  typo  *  TVPn  ♦  i 
nn  t n  Oft?a  . 

1  TF  fANSWFR  ,Ffl  1HV1  GO  TO  *100 
TF  (renjr*  ^fo'.IHNT  CO  to  *001 

P«TnT  *<»OpTorSTS«.TR«lITF  T ue  OF  H  A  M 

.  format  r'/K7Horo  you  acoount  *ft*  -OVTMf,  THE  hjtf *TAL  FRO*  THE 
1  n  i  T  m  0  STTf  T*/sOhTHE  flTSOOSAL  SfTF.wM,rW  vO"  fAlLFD  FOR  T"tif  K  T  Nft  TT 
1  Fs  TWROUGH/^MSTTF  .AS.1H»1 

,  Pf40  Mo7Vo?1  A«SwFO 

TF  fANSwFfl  FQ  1H41  GO  TO  Srt0l  _  , 

TF  ff*MSPFR',.FO'.^1^Y>  'nR’._MN?vJFR_.FO.  1H«11  GO  TO  OOPS 
opTnt  'troo' .oo^'ooot.ooouTooo^i  TYPO 
TF  fTyDn  *|  F*.  FT  TYPO  ■  TYPO  ♦  1 

GO  TO  P0?6  ,  .  . 

?  TF  fANSWFR  .FQ.  1  MY )  G"  TO  *100 

4  forUI/maombfcamsf  thf  RLicx  "OY  ASSllMfO  VO»  *UM  t?"™  *1  TJ  ™E 
1  nTSO0F*l_  FTTF  ,/rt?WPl  FASr  FPTFO  thf  ToTil  01  ST  ANOE  tv*  PEFT  T  T 
OF  40  fSojoT  "TSTSH 
CO  TO  *100 

\  rSoMi/f /JoMTHF  MjtFPtAl  MUST  RF  TRUCkFO  FROM  THF  *EAUNDH»»G  STTF 
1  TO  TMF  nTSpOSAI/XOMSTTF'.  MOW  «AMV  mT|F»  IS  THI8?1 
RF40.  fSn7*i  OTSTSH 

0  TF  (rilYOS  'if'  2OO00T  UNI  0  40  p  t  '.lOpft05*Cl,vr'S  1  *  *CI- V  1,9  „  _ 

TF  M?  $  00'|t'  CUYOST  .AMO*  TniYO^.^T,  flOOOOTT  IINIOAO  -OllVO* 

TF  frilYOS  '  GT  \  aooflOT  UNI  OAO  p_  j  t  ,  OOP  ftSS*CU  YOS  T  •  .  "i%  T  *011 V  9 

TF  fOwYTOM  '  Fq'  1HNT  P9INT  SOU? .  UNI_0  A  0  .  „  •  •  .  u  -  .  . 

?  FoRMir  T/SAHUNI  OAOTNG  THF  PApGFS  at  TmF  OISPOSAL./POMSTTE  with  a  c 

it  amsmfi. i  rosTs.*][Fio.23 

Kn  to  MA0.2F0.S10T  MFTHOO 


**i*****sfssitst*s*s*t«** 

TN.haTFB  RFMAWO^IT'6. 

*ut***irt*f«***«****** 

o  ORTNT  TOftl’HGHT.MST  J  FNMT_  ,  7,'tNi-u  uwARiii 

1  coopIt  f  /KSMTMF  m  ACW  BOY  assumes  ofmandi.ing  WTTM  a  i?-l»C M  hyoraii 
11  Tf  QRPOgV  .//12MTMF  ST  TF  TS  .FS.O,?pM  FJ.  ABOVE  ICP  FI_FV.  ANn  . 

if*.o.?m  r .fs.?.iom,mt.t  from  THF./siwrt'T.  a»e  these  vacTo  fob  the 

1  RFHANOl  TNG  OPFR ATTONTT 
S  READ  MoTsTo?!  ANSWER 

TF  MnSwFR/.FQ  INST  GO  TP  S001 

TF  f  f  ANSWFP  '  F(J  .  —  1  MV  1  ,nR._f  ANSttFR^  ,F0.  ink'll  GO  to  on?7 
PRINT  fOOpT.R002.R00t,P0pU.ROftR^  TYPO 
TF  MY»ft  J'f'  FT  TYPO  *  TYPO  a  1 
GO  TO  POPS  .  _ 

7  TF  f  ANgwFR.'.FO.  1HYT  GO  TO  ISO 

PRTnT  700*ahSht  .  -  -  ,  -  -  , i-t, 

?  FORMAT  f5?THTS  THE  OT8POSAI  STTF  .FS.ft.1RH  FT.  ABOVE  irp7> 

ft  BEAO. fSftTsTft?!, ANSWER 

TF  < ANSWFR. .EG .  1 HBT  GO  TQ  BOftl  ,  .  •  - 

TF  (  <  ANSWFP  '.F0..1HYT.  .OR  AnSvkFR,  .FO .  iHWJI  GO  TO  Oft?R 
PRTNT  fRftftT.BftOP^ROftS.OftftU.ROftRT  TYPO 
TF  fTYPO  '.i  Ff.  R1  TYPO  •  TYPO  ♦  1 
GO  TO  RftSft  .  _  „ 

»0  TF  t A  nSwfr  .FO.  1HYT  GO  TO  iRi 
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PRINT  S?£V 

HRWT 

1ST  DrTMT  70n^4r>TST .  TfMMT 

790S  »H9M*Tr  t /SPHTS^TuE.  IW.W4TEP  RFHaNIMINr  S?TF  ,FR. 0.?H  fTF^'.P. 

_H9W  MTf,>.FgftM  THE  PIJT?T 
9M?  RF *0_ f Sn7si OPI  ANSWER 

TF  TANSwFR  '.F</.#?HST  SO  Tp  S001 

Yr  itanswfr  f.Fn'._iwv>  ,o».  t  an$wpr,  .rn'.  Twwn  GO  to  rosi 
C  prTnt  f oSnT.oo227«jo^.*ooa79flp^>  typo 
TF  fTVPO  r.i W  SI  TYPO  «  TYPO  ♦  1 
.  Cfl  Tf!  OflS? 

90l»  TF  fANSHFR  7  FQf.  Thyi  GO  TO  no 
PRTnt  79pU  . 

T90a  FOOMaT  f/U/|MMflW  FaP  TS  TWE  BFHAAiOLTNG  SITE  FPQM  THF  rilT?) 

OF  *D  f Yft7*J  OTsT 
I  FNMTsOTST/SPRo'. 

JS?  PRTNT  Toj*,, 

790S  FPDMAT  f/^HMOW  FAB  TNI  AMD  TS  THF  OTSPOSAl  SITE?! 

OF*0  t  So7*T  if  M  G  T  H  . 

TF  fLFNRTH.'.  I  t"..  SOOOA  f! 0  TO  1  SS 
PRINT  79QRtl FNRTw 

790#,  FOOMAT_  t  /Fr'.A.SRW  ft'  TS  RFyOwO  THF  REACH  OF  MOST  1?I?nCH  OREdGES 
IwjTMnilT/qTuMODTFTCiTTON'.  PLFaSF  RFCOnSIoE*  YOUR  DPEOGTNO  PROcFDHR 

Rf)  TO  7*0  ,  . 

1  ST  Mfl'im  s  js'«f'.0pi7*f  j’EWGTHiHRHT/' OOflTT 
?«OOT  s  r  XXn' .  f  .  nR/J*i  F  *iRTHn  *hO||PS 

tf  f  roonnT'.rr' f  ?o5*hohrs) t  .ant/.  iswitph  7.ER.  ihnuprtnt  Squu.proot 
1*44  Format  (  /pshthf  7p7incw  orfoRf  RAN  pump  Tfp.O.SSh  CuRir  VAPDS  pEr 
io4y  tajto  this  site /hTHWHTCw  is  fastfo  than  the  hauSeb  and  wa0f7  wo 

IRKTNr  TORFTHFR  CAN  LOAO/S7MYHf  RARRFS  FROM  THE  I  NTERMp  r>  I  A  TF  STTE/> 
is?  II,  OOAv  a  C'IY«S/PP00T 

'.'N'  0  A  D  ,  »  HI  05AV*  f  D'lROE  1 1  HTO'jAAM  WA^'CMf?  )  WHOHRS*UlODAYS(OURoF(S) 
lAT^XsorAWANOHMAi 

tf  fRROnT  '  \f  r'  f  poo^wniiRSi  >  Rn  th  ms 
TF  f*viTTfH,  .ro'  Thnt  P0T»'T  sous. uni  nAn.in  DOAV 
so  as  FORMAT  fROHTF  THF  RARRFS  m"|  O  nf  |  OaOFo  FASTFR7  tHF  7?"*INCM  ORFD 
1RF  rout  O  UMl  OAT'/TuHTmE  RAMOFS  Tn  .Fs'.oTpAh  days  AT  A  cilST  OF  «: 

•  ,  ,  - 

TF  fSWTTOH  .  .Frj.  IHA'1  PRJA'T  S*UR 

SOUR  FORMAT  f  7f)HTc  THF  PARGFS  must  rf  LOaOFO  at  the  INTFRMFOJATF  StTE  W 
1  TTH  A  n  A  M  j  H  F |  I  ) 

PRO0T  *  i>on*unMRS 
RO  TO  ISP 

1SS  TF  fSwTTRH  \rn[  IHA'l  POINT  S0U7.IINI  OAD.'ui  l)OAY 
S0U7  FORMAT  f  RSMllA'l  0AOT»iG^THFf  RARRFS  AT  THF  RPHANOLTNR  SITE^Itm  A  12-1 
INfH  oprnRF  /7HTQSTS  sTmo’.pTiIh  AND  TAhFS  .Fj'.O.feW  OaVs'.I 
Rn  to  "f  i  roTpsoTst  OT  mftwod 
C 
r 

ia"  tf  f«fThfn  'rn'  ii  cstoro  .  rsTTHMir sti nlcSTMviuNLOAO 

OA7F  fMFTMOOl  3  o  a  YS 

r 

r  ****************** 

P  or  MI Wfi  FI  Ow 

r  ****************** 

C  ,  ,  ... 

RO  o  tf  fOTYF  CfJ  IH'I  T  RO  ^  TO  AAO" 

TF  f’fTHH  .Fo'  SHVFST  '.at  o'.  fPpOOT  '.  F  Of  0>) 

1  Poor,  T  -  f  ASO  .  «f  .  OQfl  #|  F‘’RThA  1  *MO|lPS 
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T  F  f  T  i )  n  'fn'  XuyFRi  TOlTfO  -  XMVfX 
(,di  ''jf'Avs*  r"y''s/P|,r,r 

T  f  fOROAVR  ’.IF*  timvi  Vi  I'rPn  s  ??  #r  ijV  o* /XI  ORR  Y  f  MF  T  mro  t 
T  f  1'iu'ityS  ,.r.T^  Tniyl  VI  P>-P|>  -  ?  7  *  f  f  r  Uy  n  X  /  St  llRR  V  (  Mt  T  h  On  1  -<*  •  (V  D  S  1  * 

1  r  r^iv /f'Bf'ivsi  »•  rnvnxi 

f  .  .  -  ,  ,  -  , 

1  m  n  t  y  F  s.nnox*vi.PA'Bn*A^n. 
r 

r  OF  Tf  RM  T  NF  1/01  tl«F  I  «ST  fly  SFEBaRF 

r 

M)F  ’F  (nnni  ’f(]'  ?H(iin  r,n  yn 

tf  (fpnni  fF.o'  rpnni  'eo'  ?m<i?t  .or'.  fpnoi  'f<3.  awm) 

1  'f,p'’.  fP^ni'  'fn.  ?wsri  '.OH1',  fpnoi  '.FO.  pwMWJT  <^0  Fft® 

Mt  T  f  fvir'l  r'  RiviSFFP  s  1  no  f  Wf  * '  ?«;*  r  0*  V*  ?  1  '  *  fT'. 

if  («f  '  r, T '  X  1  v  I  S  c  f  p  a  I  Nr'TKp*^75*yn*v#T2.*^7l 
r.0  tn  *;? 

h0«  T  F  Cut  I  1  cl  VI  SFFP  s  I  NPiTKf  *.7«5*Tn»V*/|.S*?7. 

T  F  fUT  'ot's!  Vl.XFFP  S  I  NnTKF*'.  7F*Tr)Ay*h'  *??'. 
r.  0  T  n  FI? 

F/ifl  tf  rriiT  'fn'  1  wy  1  nn  in  ono 

00  TO  Ft  1 

FI?  VlPFnn  =  vi  PMPp  m  VI XfFP  .  _ 

if  fvi  OFOD  'ir  fCi'vns*p7i  1  vi  sion  =  CiivDSOT 
TF  (TNTFR  'nf'  IWyFSl  r«n  TO  F(l? 

Vl  OEnO  s  VI  RFQO  m(  ruvox*??'  1 
tf  fyi  ?Fno  '  nr'  in  no  to  fm 

TF  f  XwTTrw_  .F(5.  1  MM  1  PR  T  Kl  T  XFifiT 

XMix  F(iPiul  (  /uthtmtErmFot  a  T  F  stt^  wtil  hO|  n  xl"RRy  The  WFrjii  1  »t  n ,  / 1  qmt i 
1MF  wtthoijt  0  t  k  t  mo  1 
T M T F  p  a  ?M»jn 
P«no  a  pr/w 
lin  Tn  AM 

FOX  TF  (  X  Hi  T  T  0  M  'fq'  Th‘’1  PRINT  XOfltt 
XFO'I  FORMAT  f//?FWFO«  TWF  I  M  T  F  R  M  F  0  T  A  T  F  XTTF  1 
nn  to  fof  f 

A,P?  TF  f  T  n  a  .  F  n  .  TWYFS'  pRTnT  Xf>1  X 
X  F  1  X  rpO."*T  ///iuuFnfl  n  T  K  T  Ni  r;  AT  T  Hp  rFMAnOiTNO  SITF  ) 
r.  n  T  n  f  n  f 

FOF  X  T  TF  =  vl  R F n n  /  ?  7  ' 

r 

r  oftf dmtmf  tf  odop  xTourTMRp  tx  nfe  op n 

r  . 

vsi  R  ■  fPRon  /xi 1  irp y r mF T won  1 •PPnn 1  * ?7 . 

tf  fysi  o  'i  f'  vlxffpi  r,n  to  oat 

TF  r ( VXi  PanwoAYSi  'l f'  f  V  L  S  F  F  p  *  t  n  a  V  1  >  00. TO  F07 
Tf  ffMFTM'iiv  'fo'.  J  1  '  »nn*  fTHfl  S'f'  XHVFXll 
irnRpp  a  r  roiAvsilni /n*yXT*CXTTH»//riAyfi 
TF  f  fUfTHJO.'fpl  ?)/.«».  'cMpTRon  ^FDf.  5>  '.OR.  (TU«  '.FO’.  XwyFslT 
ICOROP  a  f  fPAvSF.Xl  /OiyXT*CXTf)||P/J'HVS 
TF  f  ( MF  TMnn  '.rQrt  /n/.  »N0'.  fTllR  'nf'  xwyfSM 
100ROP  a  r  fnAv^*' XT /0*YXT*pxTRMF /OAVJI 
Tf  f  f“FTHOr)_.FQi  XT_.»lvri.  fTllfl  .KlF.  XPYFSn 
iroppo  a  t  rn^vsi'.Xl  /OA  vX)  (,  CxTM()Pi/nAyS 

p  ,  , 

TF  rroPrtP  'if.  ot  no  TO  F07 
TF  TXRTTrH  'fo'  IH»I|  PRTMT  XFifl^.rDPOP 
XFOfl  F  0  P M  4  T  f/?“H>  A  OROP^  STRUCTURE  r.nSTT^R  xlFfl.P.lOR  !S  MFE^E  n  ,  /  1 
f|  o*  ■  rvsi  R«vi  SFFP1 /f ?fl*6n*f>rtT 

TF  f  XwT  TOM  . '.FO'  Th»*1  PDTF'T  Xfcl?.FLn»  , 

XM  ?  format  fxxw  a  vF  0  a  of  El  ow  tn  n»nP  XTBlirTuBE  TS.Fa.I.xw  C^s./T 
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no  o  non  o  o  o  o  o  i  o  o  o  r»  r»  r»  o  oo 


r 

r  oftfdmta,f  s  t  7f  hf  n  tkf  Rron 


A  0  7  TF  t  (  VI  RF  00 

psoooooi  '.ano' 

*  *  •  T  f 

fMT 

f  ^  r 

r,T 

snt;n  to  6io 

tf  r ( vi  rf on 

o?ooonoi  ^aajR f 

<«T 

/CT, 

7  .  S 1 1  GO  TO  APO 
«•  * 

tf  f  f  vi  RFnn 

■if  ■ 

B  0  0  0  '  l  .  A  Ki 0 ' 

f  ht 

-RT. 

i  0 1 1 00  TO  ASO 

tf  t h t  'if' 

Toi 

r.o  to  aio 

TF  fuT  J  f'  Tsi  «0  TP  A?0 
f.n  T  n  aso 


start  a 7  ?oo_ft  stoe7  <n  ft  opfp  bastn 

A1 «  I  STOP  3  ?Po 

AM  I  STOP  •  I  STOP  4  7'.  ,  , 

Vnl  9  }  fi  JSTDP-BO.  M  SinF-lj. 

Tp  fvni  'It'  vt»fnni  go  Tn  mi 

START  AT  g  FT  uTftH  0  T  K  F  S  Tn  PATCH  All  CASFS 
wrnrtrp  z  10'. 

AM  urnikfF  a  HTOTKF  1  ^  1 

vi  nr*F  s  MTntSjtif  ioif?7^BNTnTi<P/2T*ra*MTDTKF/?)T*l  STnP*® 

VI  F*r  s  f/fi.STOP-soTAfLJtinF-rF^MTnTPF^A/?)**?*?  lO.wrniKH 
u  rrvinTKP  -  vir*ri  '.it.  01  on  Tn  Aon 
tf  rwTntKP  'if'  omo  Tn  aoo 
nn  tn  ai< 


START  at  ano  ft  stop',  is  ft  OFF*  b*sta' 
a?o  i  sTnr  - 
A?7  I  STnr  S  I,  STOP*  „  1  7 

vnl  *  f/l  5jnF-7P'.  1  **?♦  (I  S  T  flF. 7  o'.  )**?>*'.  s*  1  5 

tf  fwni  .it.  vi  RPnni  go  to  a?i 

START  AT  10  F  t  MTGW  HTKFb  TO  CATCH  AIL  CAsFS 

HTnikf  s  is'. 

A?G  HtOTKF  s  HTOTKF  *'.7  . 

VI  OTKF  s  HTOTKF*M?+f?'  SAHTnTKF/JlAf  a*wTnIKE>21  )*LSrnt  *a, 

Vi  Fxr  =  ( f  fi  RTOP-TST*fl  Slnp.fS*WTnTKFT  >W?)**P*M^-WTniKE^ 
TF  (  f  VI  rsTKf  mf  VI.FXC1  'l  t’.  01  on  TO  A,  0  0 
TF  (UTOIKP  .1  F.  lil  r,n  to  aoo 
Go  Tn  aps 


start  at  aso  ft  s t n p 7  ?o  ft  nppp  rartm 

A?"  ISTOP  3  ouo 
m7  i  stof  s  i  stofaj  , 

ynl  *  t  t\ stof-7 no t **?♦  m  sjof.i  oi*a?i*'.b*7b 
tf  fvni  7 1  r[  vi  WFfjni  ro  to  aSi 

START  at  1<s  FT  HTRH  msps  TO  TATTH  All  CaSFS 

MTPJKF  s  ?o 
AM  MTOfifF  s  HTOTKF. '.1 
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r%  n  c%  *-%  c i  i  r»  non 


r 


W|  ftT*F  a  htdtkf*  r  ?nw  ?'s*HTnlKF /?)  ♦  t  /laWTM  *1  /?)  )  *l$TftF*U, 
yi  Fxc  a  f/fi>^TOF-ionp  +  f^STr)F-ft;*NTnTt<F>^W?)**2*(?ft-wTDTKr) 
tf  ffwinTKF  1  wLf«ri  .it.  ft)  fin  rn  ftuft 
tf  ( u t n t k f  'if*  ft i  fin  t  n  ftflft 
fin  m  AXS 

r 

F,uft  ftk'/ni  s  ir  f  wl  Fxc*vi  ftT*M /?) /?7 

tf  f^fcTTrH/.Fo'  Thvt  print  XftftF.it  STnFiHTftlKEisTZF.fiKyjtt. 

Xftft*  FpP«AT  rxfiw  TWE  RTKF  TS  ASSHMFn_Tft  SF  SftUARF.  , ft.  lfcH  FFFT  0 
1  M  A  STftpT.FX'  n T 1  7 HI  FFET  H!fiH../X?k I.  j^TL.1  _HAvF(  AN  I^STOF  Vot  UMF  OF 
l7F«'.ft, /RX*.  CU  VOS*.  AMD  RFO'ITBF  .FA.ft.1RH  C'1 .  70S.  ftF./ZjM  FARTH 
1  WORK  Tft  nil  r  I  ft'  1 


C  A  I  cm  ATF  ft  T  K  T  Nfi  CONSTRUCTION  fRST 

fts«  t f  ('r o  't  f'  ftKwni_i  '.ANft'.  fftKvm  'lf'  xiiofto)) 

1  pOkCSTs.  f f '  ftftftOISaOKVni  )+'.7S)*nFVft| 
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OpT*T  1101 

7701  r nOM  a  T  f//j|HfOB  fi  AMSUFI  L  OBforF  ./I 

tf  rnivni  '^f'?o<iooi  r^THAii  s  ( >_ i  o  -  f '  o  o  o  o  <i  p  *r  UV  08  >  1  *  o  1 1  VO  8 
u  ff?oooo  jt'  riiyn«)  .ana'  rrttvni  j  f'  uooool) 
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i  r?Tn*n  s  m r 7F« >7 oopoPSACHYnsi i *C"vps 
t  f  frnvft<  '  r,T*  q  o  n  n  o  i  r  s  t  h  a  i )  a  \  7  s  *  r  1 1  v p s 
r 

r  rn^r  T 1 1  TPAmSPOOT 

r 

r 

T  F  ( i  F  »'*<t  'i  r'.  jii 

ir<?TTt?p-r'iv’'s*r  r‘.  ««7*i  ek,mt  >*7  vo 

TP  fM«  'it'  |FNI»t>  '  *wn'.  t\ fmmt  '.if'.  ?od 
irqTTOPsfiYOS^f'.  07*|FN“TT-f7tT 
t  r  fip»MT  V.t.  jJm 

irsT  top-ritYr>R*f  t  *  a  *  *  i  F  n  “  T  i  ♦  7  i  i 
C 
r 
r 

r 

tf  fs^rrcM  7 rn'  i mm i  p  p  r  m  t  33n3.PSTkAii7c?TTBp 
33n:>  format  f/S5M  nRForiMf;  rj'F  rTvfr  4h r>  PI  a c  I KIG  T“E  matebTaL  on  raRGE 
1S./QH  rr,.STS_F  .F  T  O^P  .  U7H1.  7Mp  q  A  P  GF  S  TP  THF  «T^PnS4L  S  T  T  F 

iPnsr^.Mw  %~r~<  o\?~?kh~  rTwi*  maiijf  «ay  rnANREi.i 

rn  rn  7*0 

3  1  0  r$roor.  3  cqjMno  *  fsthau  ♦  csttrp  ♦  uni  oao 
T v  fSwTTrn  _  .Ffj'  Tmm^  pbtmt  33n3.rsTr>Br, 

3303  Tfiofjr  f fah  TWF.  T^TAI  pPST  PF  tmF  riAMS«EIL  DPE r>G T wr;  pPFraTTpm  AL 

iotf./^w  to  «,F|a.?,/i?m.  thf  posts  ftp  1 oapimg  The  BARGE*.  mov  t  mg , 

1  /aO|‘  ThF  H4or,FS  AMD  UHlDAntNr.  «V  n  AMSHFll  ARP  RASED  nn  "PgR  ruM 

ir  VADn"’/uBH  r*rTiTRT  pathfr  tw4»i  fgiitpmfnt  ppfratTng  poSts.i 
tf  fWATFP  *f n.  1HN1  GO  TP  3S0 
prTnt  33a<i 

330U  TflPMAT  I/P3HTS  A  I  PC*AGf  MFf.FRSAOYTl 
O  AAA  P  F  Ai")  f3o737o?l  ANSwfP 

TF  |»MT*FR  'fo'ThST  GP  TO  SOM 

TF  f  f  A  m  s  w  F  g  '.F(?'._1HV>  '  np’._  f  ANSwFH_'.FDr.  7mmj>  GO  TO  QnFB 

C  pr tvt  i,aDfii.onpp.q''n7.<)nn<i7<>PPRT  typo 

Tf  f  t  y  p  n  'if'  FI  TYPn  =  TYPP  ♦  1 
rn  in  onFO 

OORO  TF  f  q  w  T  T  r  m  '.Fr/  Vw»M  PPTMT  33flF 

3 3  OF  rn»MjT_  f  /AfcH_  ST  P  A  l)(_  PTSTpTCt  npw  h  A  * .  A,  BARGES  G  A  P  A  B 1.  F  Pe  _D"mPImg 
1  \l  17S  Py7/*»hH  HYOBOTLAP.  ?.  IAS  CV  S I  nE  DUMB,  lilio  CV  stpe 

T  Hi J vp  *  ?m  ??K,  } y7/TPM  RPTtom  r»(|«P  SCOWST 
TF  f  ANSifFB^  7fq7  7hVT  GP  TO  3<l0 
tf  ri  fmmt  jt.j,  point  3  3  a  p 
330 A  EfiP-JT  ^  /?7H  ?  SFPy'B  ANP  7  TfFinFR  ySFP) 

TF  IM  J  t'  j  FMMT  7  7  AMP',  ft  >MmT  .IF.  k  >  T  PBIWT  3307 
3307  F  n  B  m  a  t  f/?«H  3  SCPR*  AND  ?  TF  MfTFBS  HSF0> 

tf  ffA  7 1.r'  ifmhji  7 a ^ r 7  f  1 . f m m t  7if7  b>>  pbint  33r« 

3 3 n b  FnB«AT  ;/?bh  >\  srpjiq  and  3  tfmdfbs  "SFp> 

Tf  f'fQ  .it'  t  F  M  M  T  T  .AMn7  fl  fmmt  7if7  1 T  7  3  PBTNT  330r 
3300  F  n  B  M  A  T  ^/?AH  F  qtPWS  and  /j  TFMnFRS  crfoa 
tf  r  T 1  7 1_  t 7  1  fmmtt  pptmt  3310 

3310  format  f/AAH^  MOBF  bottom  Pi  imP  TnG  SCPwR  pB  TPNDEBS  ABE  MtEnED7  TH 
1F  P»ACT  F|rFT./lFH  TS  MPT  KM0Wn7 1 
r,n  tp  330 

7ao  TF  fl  FMMT  f  I  F  7  ^  A  BRTNT  33T1 

f r  o m a f  //p®m  «  Ar.pyiq  anp  7  tempers  hsfot 

tf  if?  .it'  ifmmti  7  a  n  n  7  n  fmmt  7lf7  sn  pbint  33i? 

33 1  P  F  ()  P  m  A  T  |/?AH  F  «sr.n».3  and  U  TfmoERS  H.3FO1 

TF  ffs  i.t'  ifmmti  7amp7  (I  E  Mm  T  7lf7  Ml  PRINT  3313 

3313  foBmat  f  /  a  a  h  a  «rp*7  "SF07  s  TFM()FBS  MEF0F0  .  OME  mFh  TEmpe®  “UST 

1  qF  P||PfUAtFo7  T 
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T  F  MS  'it'  IFMMT1  n  FMMT  1«11  PRINT  331« 

%3ia  format  7  scows  anp  ih  tfmofrs  mffpfd  -  omE  nEw  sro*  amp  two 

1‘fw  tfmofrs. /?«h_  must  BF  piiRchaSEp'i 
TF  f  T  n  J  I  EMMY)  PPT^'T  3310 

33a  ttmf 7  -  <*uyos /Tsoo 
ttme?  s  riiyos/30on 
T r UF t  s  ruvos/aBoo 
OATETMFTHOOT  a  TTMF? 

TF  fSwTTOH  '  F  q'  Th^I  PRtNT  .niS.TtMFI  .TIME?. TIMt* 

331S  format.  r/a«HA  O0"(;w  FSTTM4TF  of  pay*  to  oRFDGE  THIS  SITE  IS«,F9.i. 
110W  r>4VS  FOR  4  flA'F-. /I  THSH7FT  OPFRATTOM.  .F«'.1.3TH  OAYS  FoR  *  tun. 
1  ShTFT  PPFWaTTOM.  4  MO  ,F«'.iTpW  PAYS  FPr7/?«HA  THREE-SHIFT  OPERATION 
1 '.  1 

fin  TO  3so 

3So  prtnt  33oa_ 

Rfl3'l  OF  AD.  (  3n.37o?1  AMSUipo 

TF  r  ANSuiFR_'.Ffj'.t  ThSI  Gp  Tp  S«M  f 

TF  MAMSWFR  f.  F  9  _  1  H V  >  \  nP <  *V?«F#/.  Ffj'.  ~HK))  GO  TP  0033 
r  prtmt  roartT.onrt?7o?PS.ona«’<janS^  tvpo 

TF  fTVPn  [  I  'f[  ST  TYPO  s  TYPO  ♦  1 
go  T«  on3u  f  f 

9033  TF  rAATTfM>.F(3;  7mMY  PRTNT  3310 

3310  FoRmaT_C  /AAH  ST  PAt/t  O  TSTPfCT  NOW  HAS  fc^HARGES  WHICH  CAN  RE  UNLPA 
iPfO  bvT/SOH  Cl  AHSHU  L  1 L  ITS  (*Y  HYOPfirLAP,  ?•  2?*;  CY  BOTTOM. C'lM 
IP  SCOWS  ?HO./fcSH  3  PEC*  CARfin  RARGFS  WITH  temporary  ttmBer  RoyEs 
ihoiotng  ino.Tin  py7/7h  facm'.a 

TF  TANSwFR  '.Fo'  7hV1  Go  TO  3?o 
TF  MFVMT  if.  ST  PRTNT  3317 
3317  F  (IBM  A  T  f/?SH  3  S  C  °  W  S  AmO  ?  TpMOFRS  IISFD1 

TF  M  3  .1  t'  IEMMTi  '.anp'.  ( I  F  MmT  '.LP'.  h>1  FBINT  S31B 

33 1 R  format  m?*h  a  SCPws  anO  ?  TfnoFRS  'ISFDt 

TF  ffO  ,(,t'  I  FMMT)  '.amp'.  ft  FHMT  'lV.  o'.SM  RRJA'T  3310 
33 1 0  FORMAT  f  /PAH  S  SCOWS  ANO  3  TfMOFRS  1'SFPI 

tf  mo'.S^.I't'  IFmmtt  '.amp',  rl  fa'mt  j  F.  i7)>  PRTNt  33  Pfl 
33?"  FORMAT  .  f  /A.A.H  ft  TFMOFRS  HSFO.  A  SCPwS  NFFOFD  •  OME  MFW  SCOW  MUST  B 
IF  PURCHASFP.T 

TF  Ml  '.it'  i  FMMn  PRIWT  33?1 

33?f  format  r/07Hf  MORF  BARfiFS  PR  TEMPERS  ARE  MFEBEB.  T«F  FYACt  FI FFT 
ITS  MOT  known'.  T 
on  TO  3A « 

370  TF  fi.FMMT  'if'..?)  PRTMT  33?? 

33??  format  f /?ah  s  scows  »mo  3  tfwofrs  hsfot 

tf  tf?  'jjr'  I  FMMT)  '.amp',  f  T  F  N  m  T  '.LF'.  3'.  3.15  PRINT  33?3 
33?3  format  f/6aH  a  scows  ano  Jj  tfmofrs  nffpfd  •  one  new  si“nw  must  BF 

IP.lRCHApFO,),  .  #  ,  ,  , 

tf  M3. 3  . 1_T .  I^FMMT)  .ANO.  Mfmmt  .l.F.  fc.21)  PRINT  33?0 

332/1  format  f/A;Hi  7  SCPWS  AnP  S  tfmofrs  nffpfd  •  Two  NFw  SCOWS  AWf)  ONE 
1  mFA(  TFNPFO.  /?0H  MUST  bf  PIJRCHaSEp'.  > 
tf  tth'.?/. I  t'  i  emmtt  '. anp'.  fi  fmmt  '  1  s'sn  print  33?s 

33?S  FORMAT  f  /hah  s  SCPWS  AMP  A  TfmoFRS  NFFPFP  -  THRFE  MF w  SCOWS  AMO  T 
1  wp  mf^tfmo^osT/Joh  must  BF  PIIRCHASFp'.  ) 

Tf  fo.S  '.1  7.  I  FMMTA  prtmt  7  3  ?  1 
3B0  T  T  MK  T  s  ClivOS/ioon 
T  T  MF  ?  ■  fwv03/?0ofl 
OATFrMFTHOO)  *  TTMF? 

T I “E 3  *  CuvDS/3000 

TF  f  SwJTOH.  '.FOf,,  1H»'1  PRTMT  33  1  F  .  T  T  mf  i  ‘  T  T  «E  >  ,  T  I  ME  3 
SI  I'RBYf  31  r  7o«'. 
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,r.irT-TT|'_ 

cr  '  r  f  /  /n*  l;,<av.  ,  tM<.  |  /  ,  7M‘.Y)  ,  1  y.cf  1  «Y)  ,uy,ilf  1MV1  »  1 

I  .  '  .  I  v  ,  ->f  '  .  V  .  'U  ,  1“X  .  1  VI  ,  1  V  ,  ,?)(,  |W*,^y  .  IHV, 

7  .  '<7i‘j«.7y.l"Y.Fx,i>Jx.FY.lHV.1X.,>f2PX*.?Y.?HXV.1XT.lH 

■  «■  .  *  r  .  '  *•  .  .  ’  V  .  <  >  V  .  f  U  <*,’y  .  7k  y  .  1  j"i  wy.  /?x~5wx  y*  ,  3y ,  ?f  j  w^.  «x  T  .  Fmj/*!£* 

*  7  l  '  .  '  r<  V  .  1  •  7  t  L  *  .  J  y  .  1_  y  .  <  X  I  F  M  14  *1.  »  X  7  1  xr?Y.»HY.OX.lWx7/^**«MWV'#3* 

i  y .  '  •■  x .  t  *  7  i  i; «  7  ’  y  .  i  •• y .  f  » ,  i  “  *  7  *  y  •  1  •• v  1 

t  v.p.i7f>jr'f  ni.Tii 

•*o,,'i  p,-|Cv»T  f  /  1  «  y  7^  '  '  "  .  7  %  7*  «  .  /  /  1  1  Mr  n'.r>  t  T  T  OFF  7/'  ?  Y  ,  1  0  P  H  B  E  O  R  F  C(jT,?ny, 

I  *  * ..  i  t  s  <’  ■  t  c  A  l_  F  f  T  (  .  1 

P^t'T  Tq  1  t  ”r  11  Y  r  s  .  !  "I  A  V  .  Fwf-  g  ,  hOhT  .  I'  1  S  T  .  MT 

fnt  i  r  n  o  •■• »  t  ru  y^s  obf  r\f,p  r)  ‘  i  /j  t\ 7  T .  i  Sw  oav$  RF  rr  mT  j  on  . /F  X I 

t  r  F. ri  7  1  1  ►*  •  rsr ni  »  r  v  .  ?  i  y  .  f  n  ,  i  Aw  fT  arpvf  I  C.p  F(_F v  •  /Fy  .  F*>.  (*  . 

1  ?  n  “  ft  T r*  '•TFP'VSAi  ST  Tr.ox’p^7n.?7u,  FT  max  ptkf  hr  pti  f  hF  T  gh  t  t 

Tp  (M'TkP  *f«V  III'  1  A*'n7  mFRM  7fo7  1WM)  PBJMT  301* 

pm  k  r  (■■■ ’.' ►•  •  t  (  /'  A  V  ,  5pi-isn  (in  Rpo».Tkjr.^ 

T  t  (  n  T  k  p  'p'/  U'Vl  PCfk'T  3017 

7  r  ('n  ..  <  T  (/I  ^.tpui  tKTKC  Pf  H| ,  r«F  r  T 
rp  rr(  om  .rr  u-vi  PDl'.T  301* 

<0(9  f  (i  0  v  .  i  pui-f  w«  T  nr,  P  F  r.  1 1  T  0  f  P  i 

P  B  T  •„  T  tgip 

inp  fodmi  t  >i  ohsp  rr.r  ai  pni,r  t  T  Tnvs_  t 

TP  (TRUCK  I  M  y  '  O  U'  T  \  T  JQM.nTSTSM.TWSlTF 

poiT  rpr/T  ( Cy7^‘JTPUr«Fr  .Fs'.O.PPM.  Mt|  FR  TPRfUJOH  S^TF  .AFT 
t  f  fntpp  r  0 '  i«vi  po  T  ►'  T  30  i  .  t.fpe  r  r  T  T  .  Te  J  »S> .  r»Ol  LD 
Pi  (|  F  f.o  >-  A  T  (Cx7f^  1  "  .  /<iV  .7Hrn«TS  «,Fa,.OT 

Tf  f  T'|H  'tn'  pYFST  n  P  T  \|  T 

TOIT  F  n f?  *4  a  T  c«;xJ^7^"WArMTMhQTWf;«  F'FFnFQ  Ff»R  Sn«F  T  HD{)3  t 
yF  fMT(B  _  K  n  |Uf,l  ORTNT  S<??0 

p,’»  Ff.P.;AT  fC«  J/iF^RAr>r,FR  A  Pf  DTKf  rti  V  IlMrunFD  *T  f>lFPflSAI  SlTFT 
i(  T  n .  luyT  pwtmt  sp?i 

F('B>’M  f  F*  .  S  TIH“<  Tf-  B  T  XI  TF  n|  fri  T  M  TWE  KATFWT 

PUTaTToiF 

S0  1  c  rpitj^AT  f  //FMPCFrr.F  7yY.FHTtnA'  .  1  1  V  .  'I  ml  Aj  T  T  7  7  Y  .  7  H  A  V  F  P  A  r.F  ,  _ 

1°X.A.wrTKTNr:./FMTVPF  7inx.(iurr'FT.7?Y.«wrnFT.7V.<‘*HAAiWuAL.9x.FHrnFTS, 
i  /u?*~u“r  r>ST  1 

PPTMT  torh.F  F  rrsr  m  T7t,l'T7  f  1  T .  A‘iK,rsrr  U  .ntrEf  t  >  . 

lFsTf<TT?T  ,liA|TT  (  ?}  .  A' TFT  TPT  ,F1kF  f?T 

^OOA  Fpo-AT  f  j  OUMVOCA"!  Tf^  /On  ?ci-t‘tu.fy7i  m*7F  1  o'.?.av.  1  Mt,rs,?jsv. 

lA.»NTi,/gw  T?.TNrH.hY,1Ht.Fin.2,/lX. 
ttuI.rS.P.gy.tut.rq.J.av.lMT.ts’  p/Ru  MllDr  AT  /  T 

B.T'T  YO«77ffT»*ST  r  T  t  7"*'!  7  (FT  ,  AMaFST  c  Ft  .DKt  f  ^  1 

FOOT  fllBwAT.fi^uMtt^1  ini  ^  /Hi'  r  I  f*.RHF|  I  ./|x7’MF.^<n,, 

1  Fy  .  T  ut  ]f  n  ,  T.  /)y  7l  M«  ~.f  •*.  ?/9H  I  AT'nFpl/Uy7*HBI,CKET/ /«w  PHF"MA/T 

P »  T  V T  Fqnp 

Fono  c-iPmaT  f  /  1  FX  7'l^n  »  Y  F  .  T  X  .  FWf  nut  p'4  .  /IX  .  1  ?MF  r  7E  OF  'TIYE,RY._ 

*  »  >“a«.YP  AW  I'  TKC  .  /  1  Fx7^WI|FE  P  .  Fy.  A.WNFE  P*|t  rr#  'Sx  ,  aWAPf  4  .  n  x7^HHr  IRHT  . 

1  7x  >  .  T 
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•^one  rnt>“M  ni'uMvnj'ii  t  c  , /gw  ?fi»TMFH.  ?¥  .  F7  1 0 . 7X  •  ?  ( fcX  •  F  3  -  0  • 

1  <1 M  A  ^  m'  N.’/QU  1*,«TK,rn7/flH  T?.IAICW.7X.F^.ft.7<» 

1  5  (  h*  *(  V  «  .  'in  a'  7f'*!.'''.'1w  m'.I./RH  MllflOAf./l 

n«T*:T  toy  o7n  a  7F  f 1 1  I  4°f  i  f  7  1  .  pT|  F  f  1 1  •  4PF  PTLFfjO  (  7  1  m 

JO|A  FORMAT  M  IVJ'TfmVTrAi  J/1  )H  r  I  *  M  S  WF I  |  .  Sv  , F  1 . 0 , 7  V  ,  ?  (  A  )f  .  F  7 .  n  , 

1  'I  M  A  7  .FT.ft.'lH  fT.A./QU  |  A  P  OF  Q  •  .  /  Y|  *  ,  AWRt  fC<F.  ▼  •  /  /  *  H  PlyPIIMA1 
Ski'll  P  W  T  t  T  7  ;>  P  1 

^?pt  rnC't»  l  f ////// /?oF*nn  vpu  wA‘iT  to  STnp?1 

RF»n  y7yi7x~(1’i  4‘'Svf  o 
T  f  f  a\R*F«  7  r  rj r  imv  a  00  n  t/jAA 
prTmt  7?n? 

,,0,  FnB«*T  r/?7MPP  yA|i  w/|\|T  TO  r^AA'OP  TkiPllT  ,  /  ?  £1  H  A  NH  THV  TmTS  STTF  AG*! 

QP7A  OFAO  ft,l7%7o?l  AklRiFR 

TF  YA‘„0»|Fr  7 r  0  *  1H01  Op  Tfl  oyiyh 

yf  m^suFo  t  M  v  7  7  o  p  _  r  ansi*pr_*.  Fnr.  ihmji  ou  to  9^75 

r  ppTnit  fOAfii  (o(iA?,'jAnt,<inA4,<}AnFi  Typn 

tf  ftypn  \ t f\  01  rvpn  =  t  yon  «  1 
00  Tn  or>7* 

gp^C  TF  (  '.ro'  7hvi  On  TO  1  0Y1YI 

PUt'.T  1?«1 

*?/-|7  FORMAT  Y//j‘iwF»TFP  IHTA  FOR  kIF  ¥  T  STTp,..y7/> 
r,r\  t  n  in 
)AA«  PoTiT  1>AI| 

W|  F  qO-  *  T  f  70m  1  Oh  v  *  I  I '  r  *5  Oh  VPli  *,AMT  Tn  f  U  A  k  OF  ?  ,  /  i  0  X  .  i  ftW  (  A  AiR  WF  B  7FS 
1  riD  M01./17W  OF  Tt  ‘'I  Tn»'  TJwpTy 

g  n  A  a  oc«n  y  7  p  .  a  7  n  ?  1  A  ‘  <  S  *  F  p 

TF  fANiO.vFP  7  F(j'  thoiOptosoyii 

tf  ffA‘!SwFD  \  F  n  ’.  1  f(  v  A  \  (IP  .  __  f  ANSpiFR  7FOr.  1HNJ1  00  TO  0077 

r  doTm  y  gnp  1  .  g(in?790(l7  .  RflftaloPflOl  Typn 

TF  ftvPn  .  t  F '.  01  Tvpn  -  Tynn  a  1 

r.n  Tn  oms 

q  n  A  T  TF  f«»OivFR  .  F  C  7  1  00  TH  101P 

pqt'.T  1?AS 

pnF  F  n  R  “  A  T  f/  1  PH  k'Fu)  V/  a  |  ||C  T 
OF  An  r  7(1.  AT  TO  AV 
|Ap  prT-.t  In  1  ^ 
qna«  R  F  A  n  fT.i.^Tn^l  A^'S^FP 

TF  fAN'R.FR  ,.F/3f  'hA)  r,P  Tn  \rg» 
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NEW  EQUIPMENT 


Tlit-  cost  data  generated  hv  use  of  the  program  described  in  the 
previous  section  were  the  only  dredging  cost  data  used  in  selection 
of  placement  sites  for  the  material  placement  plans.  It  was  discovered 
that  information  developed  by  the  MENWG  la'.e  in  the  study  on  dredging 
costs  by  clamshell,  backhoe,  and  bucket-cnain  dredges  could  be  adjusted 
to  parallel  the  costs  generated  by  the  plan  formulation  level  cost 
estimating  program.  These  adjusted  costs  were  developed  and  are  shown 
on  the  pool  summary  sheets  in  tiie  Channel  Maintenance  Appendix. 

Dredging  cost  rates  for  plant  operations  (see  Attachment  3)  were 
prepared  for  bucket-chain  and  hydraulic  backhoe  dredges  as  part  of  the 
plan  evaluation  level  cost  estimating  program.  Preliminary  computations 
done  while  the  plan  evaluation  program  was  being  prepared  showed  that 
either  of  these  two  dredge  types  may  have  economic  as  well  as  other 
advantages  for  implementing  GREAT’s  selected  plan.  The  decision  was 
made  to  prepare  a  simple  time  and  movement  program  for  various  combina¬ 
tions  of  barge  loading  (dredging)  and  unloading  equipment  and  various 
combinations  of  tow'ing  configurations  and  developing  these  costs  with 
plan  formulation  level  wage  and  cost  data.  The  equipment  components 
and  costs  for  each  component  used  in  this  exercise  are  shown  on  the 
Exhibits 

The  operational  assumptions  were  that: 

1.  While  operating,  a  clamshell  (the  Hauser)  would  load  a  175— 
cubic  yard  barge  in  minutes,  a  hydraulic  backhoe  In  minutes,  and 
a  bucket-chain  dredge  in  20  minutes. 

2.  It  takes  2  minutes  to  exchange  an  unloaded  tow  for  a  loaded  tow. 
All  costs  assumed  15  hours  of  productive  work  per  day. 
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3. 


6.  The  only  barge  conf igurat ions  in  this  exercise  vt-re  1-,  2-, 
and  -4-barge  tows. 

7.  The  average  speed  for  a  1-barge  tow  was  -60  feet  per  minute: 


for  a  2-barge  tow,  440  feet  per  minute;  and  tor  a  4-barge  tow,  400  feet 
per  minute. 
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TYPICAL  OUTPUT 

examples  of  typical  output  from  the  plan  formulation  level  vest 
estimating  program  are  shown  in  Attachment  6. 

Output  is  available  in  two  forms  -  site  summary  on  l  v  ml  site- 
summary  plus  detailed  description.  Examples  of  each  are  shown. 

SHORTCOMINGS 

The  major  shortcoming  of  the  plan  formulation  level  cost  esti¬ 
mating  program  was  within  the  structure  of  tin-  program  itself.  Manx 
intertwined  logic  steps  made  editing  and  updating  of  the  program,  ex¬ 
tremely  difficult.  This  shortcoming  in  and  of  itself  led  t  -  the  demise 
of  the  program  as  a  useful  tool  beyond  the  plan  formulati  1.  .a 

Within  the  structure  of  the  program,  cost  rates  and  vomponoai 
equipment  could  not  be  changed.  For  example,  adding  tenders  to  one 
of  the  hydraulic  plants  called  for  thorough  ret?diting  of  the  data, 
the  computational  functions,  and  the  tracking  logic  within  the  program. 

A  further  compl  ic.at  ion  was  the  fact  that  rising  ownership  and  fuel 
costs  and  wage  rates  were  not  included  as  part  of  any  cost  functions  except 
to  the  extent  that  thev  were  included  in  the  quoted  rates  from  ACC’s 
"Blue  Book." 

STORAGE  OF  DATA  AND  COMPUTATIONS 

The  complete  file  of  output  from  the  plan  formulation  steps  is 
filed  at  the  offices  of  the  St.  Paul  District,  Corps  of  Engineers. 
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ESTIMATE  FOR  DREDGING  WITH  BUCKET-CHAIN  AND  HYDRAULIC  BACKHOE  DRtiAFS 

BUCKET-CHAIN  DREDGE 


Introduction 


Several  factors  are  involved  in  estimating  dredging  costs.  Primary 
among  these  are  the  productivity  of  the  unit  and  initial  price  in  the 
equipment.  Productivity  determines  the  amount  of  time  a  plant  will  lie 
on  the  job  site  and  purchase  price  is  a  good  indicator  of  repair  costs, 
operating  costs,  and  fuel  uses.  Once  a  piece  of  equipment  is  selected, 
the  necessary  crew  can  be  determined  to  accomplish  the  desired  production 
rate. 


In  the  case  of  the  bucket-chain  dredge,  the  desired  productivity 
was  fairly  easily  determined.  From  field  experience  with  the  Dredge 
W.  A.  Thompson,  the  Derrickbarge  Hauser,  and  the  tenders  Lyon  and  Butler, 
a  desired  minimal  production  rate  of  600  cubic  yards  per  hour  was  selected. 
This  rate  appears  to  be  adequate  for  dredging  fast  developing  shoals 
in  the  GREAT  I  area  while  avoiding  use  of  an  oversized  dredge  at  other 
sites. 

Largely  unsuccessful  efforts  were  made  to  have  construction  price 
estimates  prepared  by  firms  involved  in  dredge  manufacturing.  To  fill 
this  void,  a  highly  subjective  estimate  was  prepared  by  the  work  group 
(see  the  table  on  page  3-5),  Based  on  this  estimate  and  advice  on 
dredge  operation  from  Mr.  Helmut  Neuer  of  DWE,  Deggendorf,  West  Germany, 
estimates  for  dredging  the  9-foot  channel  project  following  the  GREAT  I 
plan  were  prepared. 
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Investment  Cost  Estimate 


The  table  on  page  3-5  documents  in  detail  the  cost.  - 1  in.ate  pre¬ 
pared  for  a  bucket-chain  dredge.  Without  confirauit  it  r.  .'ten; 
authoritative  sources  or  detailed  investigation,  the  totals  si. 
should  be  used  with  caution.  To  help  the  reader  assert-  ’  i--  .  f 

this  information  and  its  validity,  the  assumptions  made  and  .some 
sources  of  information  follow: 

1.  Hull.  -  As  a  starting  point,  several  prices  on  barges, 
mostly  deck  barges  recently  purchased  by  St.  Paul  District,  were 
compared.  A  110-  by  26-  by  6-foot  deck  barge  purchased  in  1976  at 
$137,000  was  selected  as  a  representative.  This  price  was  updated  to 
1978  and  adjusted  to  the  150-  by  60-  by  8-foot  dimensions  selected 
for  the  dredge.  Fabrication  of  the  ladder  well  was  estimated  to  in¬ 
crease  the  cost  50  percent  and  the  ladder  support  superstructure 
increased  the  cost  an  additional  50  percent. 

2.  Main  Engine.  -  A  similar  dredge  (mechanically)  to  the.  "Veli" 
was  assumed.  In  this  case  a  600-hp  main  engine  was  chosen  at  $13,000 
delivered.  These  costs  assume  all  power  requirements  (except  electrical) 
will  be  provided  hydraulically  from  this  one  main  engine.  The  dredge 
will  not  be  self-propelled.  All  power  requirements  other  than  the  main 
dredging  machinery  will  be  electrically  powered  from  an  on-board 
generator  itemized  elsewhere. 

3.  Hydraulic  Power  System.  -  Tht  hydraulic  system  is  powered 
through  one  600-hp  rated  hydraulic  system  pump.  The  bucket  chain  will 
be  powered  by  two  hydraulic  motors,  each  rated  at  250  hp  mounted  at  the 
upper  end  of  the  ladder.  Four  swing  winches  will  be  mounted  on  the 
deck,  one  on  each  corner,  each  powered  by  a  15-hp  hydraulic  motor. 

Cables  from  the  winches  will  be  fed  from  booms  extending  8  to  12  feet 


below  the  surface  of  the  water,  allowing  the  barges  and  shuttle 
tenders  to  approach  without  fear  of  snagging.  A  traction  winch  mounted 
on  the  bow  and  a  hoisting  winch  (tabulated  elsewhere)  will  also  be 
hydraulically  powered.  Costs  of  hydraulic  lines,  cable,  anchors,  etc., 
associated  with  the  hydraulic  system  and  winches  are  '.ot  expected  to 
exceed  20  percent  of  the  itemized  hydraulic  system  components. 

4.  Bucket-Chain  and  Ladder.  -  The  buckets  shown  on  existing 
bucket-chain  dredges  appear  similar  to  backhoe  buckets  with  interchange¬ 
able  teeth.  One-half-cubic  yard  backhoe  buckets  list  for  $3,000  each 

in  1978  catalogs.  The  chain  is  a  machine-gear  chain  fitted  to  the 
forged  and  machined  drive  and  idler  pulleys.  The  pulleys  are  assumed 
to  be  24  inches  in  diameter  and  at  least  4  inches  thick.  The  ladder 
is  assumed  to  be  a  truss  roughly  equivalent  to  two  24-inch-wide  flange 
beams.  Rollers  will  be  spaced  1  foot  apart  at  the  top  and  bottom  of 
tine  ladder.  The  digging  end  of  the  ladder  is  supported  and  controlled 
by  winch  and  hydraulic  motor  mounted  on  a  frame  forward  of  the  bow. 
Accessories  and  specialized  equipment  mounts  are  not  expected  to  exceed 
15  percent  of  the  basic  ladder,  bucket,  and  chain  costs. 

5.  Side  Casting  Conveyor.  -  Local  suppliers  in  the  Twin  Cities 
area  felt  that  a  70-foot  conveyor  belt  system  with  a  3-foot-wide  belt 
would  adequately  handle  the  dredged  material  at  this  capacity.  A  unit, 
including  motor,  lists  for  about  $30,000. 

6.  Superstructure .  -  Tiie  cabin  includes  minimal  galley  provisions, 
dredgemaster ' s  office,  engine  room  housing,  and  other  crew  support 
facilities.  The  shop  facilities  would  be  housed  in  the  cabin  structure 
and  include  a  reasonably  complete  machine  shop.  The  pilothouse  and 
flying  bridge  house  all  operating  controls  and  the  remote  navigation 
controls  described  elsewhere.  Masts  and  antennae  are  self-explanatory. 
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7.  Electric  and  Automatic  Control  Systems.  -  All  electrical  power 
on  the  dredge  is  supplied  by  a  100-kw  generating  system  powered  by  a 
100-hp  engine.  In  addition  to  the  standard  wiring  and  navigation  aids 
(lights,  radar,  etc.),  three  control  systems  were  included.  First  is 

an  automated  ladder  control  system  which  would  control  depth  of 
digging,  speed  of  chain,  and  the  swing  of  the  vessel  by  controlling 
the  swing  winches.  This  system  is  combined  with  an  automated  vessel 
positioning  system  (for  initially  positioning  the  dredge  in  the  channel) 
which  is  itemized  as  the  vessel  positioning  control. 

A  steerage  remote  control  system  is  provided  so  that  a  1,000-hp 
or  larger  tender  can  be  lashed  to  the  dredge  for  transport  and  be  piloted 
from  the  bridge  of  the  dredge.  It  is  felt  that  the  superstructure  of 
the  dredge  would  seriously  impair  the  visibility  from  the  tender. 

8.  Cost  Summary.  -  Accessories  and  outfitting  of  the  dredge  are 
not  expected  to  exceed  15  percent  of  the  construction  cost  of  tin 
dredge.  A  20-percent  allowance  was  made  for  contingencies  and  omissions 
in  this  cost  estimate.  Design  of  the  dredge  is  not  expected  to  exceed 
15  percent  of  the  construction  cost.  Factors  for  sea  trials  and  trans¬ 
portation  to  St.  Paul  District  were  included. 
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Although  desigved  a>  an  unloading  device  :t  is  rerer red  to  us  a 
dredge  because  the  >.p :  t  with  support  plant  c.io  easily  tur.ct.uii  as  a 
dredge.  This  estimate  is  sh.'vn  in  detail  on  the  table  on  page  3-8. 

’"he  approach  used  in  developing  this  estimate  was  identical  to  the 
bucket-chain  dredge  estimate.  Assumptions  made  were: 

1.  Hull .  -  Same  process  as  for  backet-chain  dredge.  No  special 
fabrication  is  needed. 

2.  Hydraulic  Backhoe.  -  A  750-hp  machine  was  selected. 

The  list  price  for  a  semiautomated  track-mounted  rig  was  used.  Basic 
attachments  were  boom  and  dipper  for  a  40-foot  digging  depth  and  60-foot 
reach  at  grade  level.  Medium  duty  equipment  would  be  a  6  1/4-cubic  yard 
(PCSA-heaped)  bucket  and  has  approximately  an  hourly  capacity  of  650 
cubic  yards  digging  in  sand  and  gravel  (50-minute  hour,  83-percent  job 
efficiency,  20-foot  maximum  depth  of  cut,  60°  swing  loading  onto  trucks). 
This  unit  also  is  available  with  a  9-cubic-yard  light  duty  bucket.  Inst:>. 
iation  cr.  the  deck  is  assumed  tc  be  5  parcent  cf  the  list  price  of  the  ho 

3.  Spuds  and  Anchors.  -  The  dredge  has  three  spuds  each  50  feet 
long,  fitted  with  adjustable  collars  which  attach  the  spuds  to  hydraulic 
rams.  A  pair  of  rams  raises  and  lowers  each  spud. 

4.  Electric  and  Automatic  Control  Systems.  -  Similar  but  less 
sophisticated  systems  are  provided.  No  remote  steering  is  needed  be¬ 
cause  visibility  is  not  impaired  by  the  dredge. 
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5.  Superstructure.  -  No  cabin,  shop,  or  pilothouse  facilities 
are  provided.  They  are  not  needed  when  the  backhoe  dredge  is  part  of 
a  bucket-chain  floating  plant.  If  costs  of  using  the  backhoe  as  a 
dredge  are  being  prepared,  an  office  barge  and  shop  barge  must  be 
added  to  the  plant. 

6.  Cost  summary.  -  Similar  arguments  to  those  presented  in  the 
bucket-chain  discussion  hold  true  here. 

250-CUBIC  YARD  BACKHOE  DREDGE 

As  in  the  case  of  the  bucket-chain  dredge,  a  smaller  version  of 
the  backhoe  was  also  evaluated.  The  machine  chosen  was  very  similar  to 
the  larger  unit.  It  is  a  375-hp  machine  with  the  same  basic  attachments 
and  has  a  35-foot  maximum  digging  depth  and  a  50-foot  reach  at  grade 
level.  Medium  duty  equipment  would  be  a  4-cubic-yard  (PCSA-heaped) 
bucket. 
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BUCKET-CHAIN  DREDGE  FLOATING  PLANT 


During  the  dredging  operation  the  total  floating  plant  assigned 
to  a  bucket-chain  dredge  would  be  split  into  three  operat  ions:  dr.  c. 
transporting,  and  unloading.  The  dredging  plant  would  be  the  dredge 
and  its  immediate  support  as  listed  in  the  following  table.  The  r  i  a 
mer.t  operation  would  he  the  backhoe  dredge  and  its  immediate  supp  >r 
listed  in  the  table  on  page  3-10.  The  transport  fleet  would  ,  i  - 1 

tenders  and  barges.  The  exact  number  of  tenders  and  barges  would  d<- 
on  the  distance  from  dredge  cut  to  pj.aoer.ent  site.  It  is  assume  i  rha 
the  tenders  used  to  transport  barges  would  also  be  used  to  transport 
dredges.  For  that  reason,  the  dredges,  both  bucket-chain  and  bickiio 
are  not  self-propelled. 

Either  the  bucket-chain  or  backhoe  dredge  can  be  pair.  with  a 
small  hydraulic  dredge  for  unloading  the  barges  at  tb>.  .  •  *i""  '  :’ 

This  system  is  discussed  elsewhere  in  the  appendix. 


Bucket-chain  dredge  -  dredging  plant 


Number 

Unit 

Investment'  cost 

1 

Bucket-chain  dredge 

$3,257,000 

1 

400-hp  tender 

1 30,000 

1 

Work  barge 

6.3,000 

1 

Equipment  barge 

140,000 

1 

Fuel  barge 

1 5,000 

1 

Swing  anchor  barge 

10,000 

1 

Crew  launch 

3,000 

1 

Survey  launch 

280,000 

2 

Skiff  and  outboard 

6 , 000 

Total 

investment 

3,909,000 

Backet- chain  dredge  -  disposal  site  plant 


Number 

Unit 

Investment  cost 

1 

Backhoe  dredge 

$1,355,000 

1 

400-hp  tender 

130,000 

1 

Work  barge 

63,000 

1 

Equipment  barge 

140,000 

1 

Fuel  barge 

15,000 

1 

Crew  launch 

8,000 

2 

Skiff  and  outboard 

6,000 

2 

Bulldozers  (130-hp) 

90,000 

1 

Office  barge 

5,000 

Total 

investment 

1,812,000 

COMPARISON  OF  INVESTMENT  COSTS 


Occasionally,  the  comparison  among  investment  costs  of  various 
pieces  of  equipment  can  be  the  deciding  factor  in  choosing  the  equip¬ 
ment  to  be  used.  The  following  table  shows  the  comparison  among 
several  types  of  dredging  equipment  assembled  into  working  plants. 
This  table  should  be  used  with  caution  because  of  the  differing 
types  of  operation,  production  rates,  and  secondary  effects  (e.g. , 
turbidity)  of  each,  but  it  does  serve  to  give  some  insight  into  the 
comparisons  that  can  be  made.  In  all  cases,  the  plant  tabulated 
appears  to  be  the  best  suited  all  around  for  dredging  on  the  Upper 
Mississippi  River. 


_ Comparison  of  Investment  costs _ 

Type  of  equipment _ Investment  cost 


20- inch  hydraulic  dredge  (3,000 
feet  of  line) 

16-inch  hydraulic  dredge  (3,000 
feet  of  line) 

12-inch  hydraulic  dredge  (2,000 
feet  of  line) 

Bucket-chain  dredge  (2  tenders, 
4  barges) 


$10,855,000 

7,755,000 

2,943,000 

6,741,000 
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RELATIONSHIP  OF  INDUSTRY  CAPABILITY 
PROGRAM  (I CP)  ESTIMATING  PROCEPURf S  TO 

DREDGING  COST  ESTIMATES 

The  cost  estimating  procedures  set  :  orth  ir.  Corps  of  Engineers 
Engineering  Regulation  1110-2-1 300  are  'he  result  oi  several  years  ,>t 
negotiation  and  effort  between  the  Corns  and  the  dredging  industry. 

It  describes  a  detailed  procedure  for  estimating  production  rates, 
crew  sizes,  fuel  requirements,  support  plant,  depreciation,  interest 
on  investment,  and  down  time.  The  intent  ion  is  to  thoroughly  document 
how  Government  estimates  and  industry  bids  are  prepart d.  F.aci)  esti¬ 
mate  is  calculated  for  one  dredging  operation  such  as  in  a  ship  canal 
or  harbor  approach  lasting  a  significant  time  Longer  than  a  few  days 
and  in  shoals  that  are  much  slower  to  develop  than  on  the  Ppper 
Mississippi  River. 

In  adapting  these  procedures  to  an  evaluation  of  GREAT  I ' s  urine! 
maintenance  plan,  as  much  as  possible  of  tiu  original  precede' >  > 
was  retained.  Production  rates  and  operational  eharaeterist  ;  • 
curves  were  used  but  cut  face  estimates  and  reduction  fact  r 

shallow  faces  were  adjusted  to  closer  ref  led  pant  rNjvid.-i-, 

The  methods  of  estimating  labor  costs,  depreciat ion,  go  rat i ona 1 
costs,  and  costs  of  ownership  were  not  changed  fro;:  the  regu !  a*  ions. 

As  mentioned  in  other  attachments,  equipment  investment  C'>> t  ;  .and 
other  costs  were  not  available  in  some  cases.  In  those  instances, 
costs  were  estimated  and  are  documented  in  this  appendix  to  the  GREAT  I 
report. 

The  GREAT  study  process  began  before  the  1CP  existed.  At  that  time 
GREAT's  primary  interest  regarding  equipment  was  how  to  conduct  business 
within  the  restraints  of  the  moratorium.  As  more  and  more  notional  into 
for  contracted  dredging  deveLoped,  GREAT's  emphasis  shitted  away  from  to 
owned  equipment  to  contract  procedures  and  costs  of  da  edging  individual 
sites  by  various  equipment  types. 
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ATTACHMENT  5 


PLAN  EVALUATION  LEVEL 
DREDGING  COST  ESTIMATES 


INTRODUCTION 

This  attachment  describes  the  third  of  the  three  levels  of  cost  esti¬ 
mates  prepared  by  the  MENWG  (Material  and  Equipment  Needs  Work  Group) .  The 
first  level  was  meant  to  provide  a  display  of  information  on  each  cut  and 
placement  site  in  the  material  placement  category  maLrix  (Matrix  B)  from 
which  alternative  plan  costs  could  be  extracted.  The  second  level  was 
developed  as  a  tool  to  be  used  by  the  Channel  Maintenance  Task  Force  to 
select  sites  for  the  material  placement  plans. 

The  plan  evaluation  level  cost  estimates  were  meant  to  provide  a  de¬ 
tailed  evaluation  of  the  cost  to  implement  the  channel  maintenance  plan  and 
to  develop  data  on  which  to  base  dredging  equipment  recommendations. 

The  estimates  produced  are  largely  based  on  ER  1110-2-1300  -  Government 
Estimates  and  Hired  Labor  Estimates  for  Dredging  with  some  modifications  for 
local  situations  as  explained  later.  Because  the  present  Government  fleet 
available  numbers  only  3  of  the  11  dredging  plants  included  in  the  plan  evalu¬ 
ation  level  program  and  the  interest  shown  by  both  local  contractors  and  members 
of  the  GREAT  I  team  in  having  maintenance  dredging  done  by  contract,  the 
plan  evaluation  level  estimates  assume  the  work  will  be  done  under  contract. 

PROGRESSIVE  DEVELOPMENT  FROM  PLAN  FORMULATION  LEVEL 

Of  primary  importance  following  the  Dredging  Equipment  .seminar  was  ucverop- 
ment  of  mechanical  dredging  data  equivalent  to  hydraulic  dredging  data 
already  in  hand  and  being  improved.  Three  basic  types  were  explored:  the 
barge-mounted  crane-clamshell,  an  endless  chain  bucket  ladder  dredge,  and 
a  barge-mounted  hydraulic  barkhoe.  Investment  costs  for  the  bucket  ladder 
and  hydraulic  backhoe  were  prepared  (see  Attachment  3). 


The  plan  formulation  level  program  assumptions  are  based  primarily  on 
ER  lll8-2-1300,  issued  in  February  1978.  The  purpose  of  this  regulation  is 
to  provide  the  estimator  with  general  data,  procedures,  average  values,  and 
a  format  for  guidance  in  preparing  Government  estimates  and  hired  labor 
estimates  for  hopper  dredging  and  hydraulic  pipeline  dredging.  This 
regulation  also  outlines  the  procedure  required  to  determine  the  total  con¬ 
tract  costs,  or  the  total  hired  labor  costs.  With  this  as  a  base  for  both 
procedure  and  format,  a  comprehensive  data  base  for  preparation  of  monthly 
dredging  plant  costs  was  developed  for  all  dredging  plants.  These  actual 
computations  are  shown  later  in  this  attachment  and  are  consistent,  as  far 
as  possible,  with  Appendix  C  of  ER  1110-2-1300  (see  attachment  6) . 

PROGRAM  DATA 

Daily  cost  rates  for  the  various  dredge  plants  (or  portions  of  dredge 
plants)  are  computed  on  Tables  of  Daily  Cost  Rates  for  Plant  Operation.  The 
costs  shown  in  each  part  are  used  as  various  components  of  the  total  dredging 
cost  once  the  production  rate  and  time  necessary  to  do  the  dredging  are 
determined. 


ITEM  DESCRI-  TIONS  AND  ASSUMPTIONS 


HYDRAULIC  DREDGES 
Part  1 


a.  Payroll  (supervisor  and  engineer)  documents  the  central 
office  and  field  office  supervisor  staff  costs  for  the  operation. 

All  nonshift  people  who  supervise  or  inspect  the  overall  dredging 
operation  are  to  be  accounted  for  here. 

These  costs  were  assigned  to  the  dredging  operation  on  a  5-day 
work  week  rate  rather  than  the  6-day  work  week  for  the  operating  crew. 
Also,  when  travel  time  exceeded  2  days  total,  only  60  percent  of 
this  rate  was  charged  during  mobilization.  The  reason  for  this  is 
that  under  usual  conditions  the  civil  engineer,  chief  surve 
surveyor,  and  inspector  would  not  be  employed  by  the  dredge 
extended  mobilization. 
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Job  during  dredging. 

This  crew  labor  rate  is  charged  to  the  dredging  operation  ;Vr 
the  entire  time  the  dredge  is  committed  to  the  dredging  project  exce: 
for  certain  mobilization  conditions  mentioned  below. 

c.  Payroll  (operations,  transit)  is  the  staff  on  the  job  during 
certain  mobilization  and  set-up  conditions: 

(1)  At  those  times  when  the  days  needed  to  actually  dredge 
the  cut  indicate  that  the  plant  could  easily  be  moved  on  weekends. 

(2)  When  total  travel  time  to  reach  the  dredging  site 
exceeds  4  days. 

Travel  time  and  mobilization  is  computed  from  Fountain  City, 
Wisconsin.  The  work,  group  felt  that  using  a  full  crew  during  travel 
from  this  central  location  would  compensate  for  privately  owned 
dredges  traveling  a  longer  distance  with  a  reduced  crew.  Also,  this 
reflects  present  Corps  practice  during  mobilization  of  the  Dredge 
Thompson. 

Part  II 

Ownership  and  operation  documents  the  investment  and  depreciation 
of  equipment.  The  life  shown  is  what  is  used  by  the  Corps  'n  deprec i .-.t - 
ing  the  present  equipment.  The  monthly  costs  column  is  actually  a 
straight-line  depreciation  to  zero  value  at  the  end  of  the  equipment 
lifetime.  The  total  investment  in  plant  is  at  the  bottom  of  the 
"value"  column.  The  values  shown  are  meant  to  be  replacement  costs 
at  1978  price  levels.  Where  these  costs  were  not  known,  estimates 
were  made  by  comparing  known  costs  of  similar  equipment  or  assembling 
a  value  from  the  "Green  Guide"  published  by  Equipment  Guide-Book 
Company. 
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Other  ownership  costs  docurents  the  costs  of  owning  the  equipment  - 
interest,  supplies,  repairs,  etc.  Interest  on  investment  is  computed 
as  simple  annual  interest  on  the  total  investment  divided  by  the  months 
per  year  of  operation.  The  error  introduced  by  this  approach  is  within 
the  precision  of  other  factors. 

Yard  cost,  supplies,  and  repair  are  derived  from  the  "Contractors' 
Equipment  Manual"  published  by  the  Associated  General  Contractors  of 
America.  This  organization  supplies  factors  for  average  hourly  repair 
and  maintenance  expense  in  percent  of  new  acquisition  cost.  This 
factor  includes  labor  (35  percent),  parts  and  supplies  (45  percent), 
shop  overhead  (8  percent),  fleet  support  (8  percent),  and  outside  repairs 
(4  percent).  Shop  overhead  and  fleet  support  are  part  of  the  final 
yard  cost  factor.  Parts  and  supplies  are  shown  as  supplies  and  hard¬ 
ware,  and  outside  repairs  are  shown  as  repair  and  dry  docking.  The 
average  use  hours  per  month  were  adjusted  to  315  hours  per  month.  The 
yard  costs,  supplies,  and  outside  repairs  are  the  total  of  the  dollar 
amounts  from  the  last  three  columns  of  the  following  table. 


equal  in  repair  and  storage  to  hydraulic  dredges. 


Added  to  the  monthly  yard  costs  is  50  percent  of  the  annual 
charges  for  dockage  and  storage  at  the  dock  which  would  be  charged 
against  the  dredge  by  the  Fountain  City  Boat  Yard.  The  other  50 
percent  is  the  only  item  under  the  layup  item. 

Insurance  costs  are  premiums  paid  for  marine  liability,  property, 
public  liability,  and  plant  insurance. 

Season  mobilization  is  assumed  to  be  6  working  days  per  year. 

Costs  included  are  depreciation  on  the  entire  plant  for  6  days  and 
6  days  of  wages  for  the  "transit"  crew  in  Part  I. 

Fuel  costs  are  based  on  the  total  major  horsepower  items  in  the 
assembled  plant.  The  horsepower  of  the  basic  dredge  and  any  floating 
boosters  is  increased  by  30  percent  and  added  to  that  of  the  tenders 
and  bulldozers.  Again,  any  error  in  costs  introducted  by  these 
assumptions  is  within  the  precision  of  the  other  items. 

For  supplies  and  subsistence  costs  of  quartered  plant,  a  $25  per 
capita  per  day  charge  is  assumed;  otherwise  $35  per  day  is  used. 

The  pipeline  costs  should  include  the  factors  shown  on  page  26 
of  ER  1110-2-1300. 

The  computations  in  the  program  all  assume  an  average  of  26  days 
of  dredging  per  month. 

MECHANICAL  DREDGES 

Because  mechanical  dredging  is  not  a  one-unit  dredging  and  trans¬ 
porting  operation,  the  approach  used  for  hydraulic  dredges  does  not 
apply.  Instead,  each  operation  (dredging,  transporting,  and  unloading 
barges)  was  computed  separately  and  the  most  efficient  combination  of 
the  three  was  used.  The  accounting  procedures  and  assumptions  explained 
in  the  previous  few  sections  were  followed  for  mechanical  dredges  as 
well  except  where  noted. 
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The  comp ie ted  dredging  cost  rate  sheets  included  here  are  based  on 
best  available  (in  1978)  replacement  cost  data  at  1978  price  levels.  Since 
that  time  more  reliable  replacement  cost  data  have  become  available. 
However,  the  MF.NWG  did  not  have  the  time  or  resources  to  recompute  the 
dredging  cost  rates.  The  table  on  page  5-50  shows  the  differences  between 
the  newer  replacement  costs  and  the  replacement  costs  used  in  the  plan 
evaluation  program. 


20  inch  Dredge  1800 

Ta) 


AY  Kill. I.  (Super  visor  and 
Engi  neer ) 

Project  Manure  r 
1  Super intendent 
1  Captain 
1  Chi ot  Kngineer 

1  Civil  Kngineer 

2  oifitt*  Personnel 
2_  _  Chief  Surveyor 

2 _ Surveyor 

2  inspector 
g  Subtotal 
faxes,  insur.wjce  and 


DREDGING  COST  RATES  FOR  PLANT  OPERATION 

H.P.  24  hour  operation  1800  feet  transit  distance 

(All  costs  and  wage  rates 
in  1978  average  dollars) 

PART  II  -  ° 

OWNERSHIP  AND  OPERATION  <__  month/year  operation) 

Monthly  rate  Plant _ ^alue  (estimate) _ Life _ Monthly  costs 

$ _  Dredge  (  Thompson  $  9,450,000  50  years  s  gl  t  SOP 


laxes,  Insur.woe  an 
fringes  ( 


PAYROLL  (Operations,  Dredging) 
Leverman 

_3__Watch  Engineers  ,  Strikers 
3  Dredge  Mates 

_2_  inment  Operators  -  Tender 
2  Equipment  Operators  -  On  land 

2  We  1  tiers 

_ M)ilers. 

Q-  Deckhands. 

_2 _ Stewards 

3-  Mess  Attendants 

_ _ _ General  Dump  F»*reman 

_ ' _ Dump  Foreman 

_ _ _ Yard  and  Shoreman 

_ Other _ 

27  Subtotal 

Work  56hu„rs  /week 
Pay  ££hours/week 
Monthlv  wages  (4.34  weeks 

faxes,  insurance  and 
fringes 

Total 

PAYROLL  (Operations,  Transit) 

2 

2  Watch  Engineers 

_ _ Pilot 

3  Dredge  Mates 

2  Tender  Masters 

_ Tender  Operators 

_ Tender  Mates 

^  Deckhands 
I _  Stewards 

3  _ Mess  Attendants 

_ Yard  and  Shoremen 

Subtotal 

Work  Hours  Pay 

Pay  40  hours /week 

Monthly  wages  (4.34  weeks 
Taxes,  Insurance  and  fringes 
(21  » 

Total 


2000 

1900 

-19QQ 

900 

1000 

11.500 

2990 

14.490 

Hourly  rate 

s  10.70 
10.70 
10.40 


PART  II  - 

,  O 

OWNERSHIP  AND  OPERATION  ( _ 

Plant _ 

Dredge  (_  Thompson  $ 

Booster  Dredge  ( _ ) 

_ 1,000  H.P.  Tenders 

2  400  H.P.  Tenders  ( 

1  200  H.P.  Tenders 

2  Work  barges 

2  Equipment  barges 
1  _Fwe 1-water  barges 
__X_SwiHlgnchor  barges 
1  _v..i*ew  launch 

_J _ Survey  launch 

_2 _ Skiff  and  outboard  (< 

_ Hoist  ( _ T.) 

_  Derrick  ( _ T.) 

_  Bui  1  dozers  1  30  H  •  P  .  0 

1 _ Pickup  trucks 

_ Office  barge  (trailer) 

_ Tractor/ t raller 


330,000  SO 
18Q70Q0  ao- 

160,000  ^Q. 

onn  non  /.ri 

ow  i  uw  ^  u 

o  ca  nnn  /.a 
& 
8.»QQ0  AIL 
28 n]nnn  4  n 
— 3^1100  — 4- 

55,000  20 

5,000  4 


2?nn 


zM 

40 

_ an 

-iim 


Pipeline  (501;  of  pipeline  11,319,000 

costs  from  Part  III) 

Total  depreciation 

OTHER  OWNERSHIP  COSTS 

Interest  on  investment  (111)  $20 


2090 

41,550  (4) 


23J.W 

~T4,~gT0 

64,280 
" 13,500 

77, no 

Hourly  rate 

0  10.70 
10.70 
10.40 
9.80 


-  7.QQ, 

-fr%- 

164.30 

28,520 

5,990 
34, 510,,, 


Yard  cost 
Insurance 

Season  mobilization 
Lay  up  (  6  month/year) 
Supplies,  hardware 
Repair  and  drv  docking 
Total  other  ownership  costs 

OTHER  OPERATING  COSTS 
Fqel  Cost 

_ hours/month  X 

360aH-r-  x 

#  Q^7_ga  11  on/hour /H.P.  X 
$  .65  /gallon  ■ 

Water  and  lubricants 

Pipeline  (50Z  of  pipeline 
costs  from  Part  III) 

Supplies,  subsistence 

Total  other  operating  costs 

PART  III 

PIPELINE  COSTS 

Float tng  line  1000 

Shoreline  BOD 


S207 , 500 month 

45,000 

-4,500 

12,550 

_ 880 

L2A,520 

11,270 


s  413,070  (5) 


s  49,400/month 
500 

2,090 

17.550 


Sst\d 

s-»- 


.69,540  (6) 


20 

18 

Variable 

V 

V 

DREDGE 

(METHOD, 

(a) 

(b) 

RANGE, 

Note:  Aeeutne  26  working  deye  per  aonth.  Inter  nonthiy  coete  divided 
by  working  daye  In  Part  IV. 

PART  IV 

DATA  INPUTS 

Variable  _ _ _ Subscripts  («) _ 

So.  557  2992  13273>  1598°  158$  26^ 


-  V 


Inch  Dredge  1800  H . P  .  24 


I’AYlUM.l  i,  upervisiM  and 
Kn  sir.  err  i 


IT**  ;r.  f 


Siji'i-r  i  ,u  rodent 
l'apt  -j  i  ii 
‘hi*,  t  I 

t  iv  i K«x  inert 
tt'tn-e  - 


I  ,1,1*1  Sur 

J  . . "i 

J.  i  i.'f 

3  Suhtat.il 


xes,  insiii'.iH,  e  an, 
■  f  tmses  (  26 
Tv*  t  a ! 


2  AY  KOI. I. 


t  1,'ns  ,  hi  cd£i 


3  levermun 

3  «.itoh  ,  Strikers 

6 

2  1 1) i  “men?  opoi  al.Ts  -  Tender 
2  1  'ipei  at. -I  S  i’n  Sara 


•  ..i  1.  is. 

2  •  L>ct‘khar<ls . 

1  it«'W.ir,|s 

3  Mi-ss  At  ti  l. danls 

j,  .Vi'i't.il  da-' i  K.MiTtian 
Uufip  i  or«T..,v. 

^  Y ard  and  iiw*  tertian 
't  hoi 

l  Subt  ct.il 


36'- 


.IV  f  /  s  '  WYi'K 

bk 

:21V" 


362,1 

22170 


100560 
21 J  20 
121680 


i  i  Hi  1  •  •  i  ',>i*  l  at  i  ,Mls  , 

) 

.»  i . ,  1 1  i'.nv.  i  :»*■«•  rs 


;  i ;  t 


!'r  »•  1.- 


10.70 

10.70 

10.40 

0.80 


fen  N-r  •  at et  *■ 
I  .t'i  '«•  r  Mates 
he  Kh.m.Is 


i  d‘- 


Me.s  At  1  rn.l.int  ft 
Y . » r  t  .ml  di-ar^en 
d  t  t  ..  i 


7.00 

y.50 

6.40 


164.3 


40‘ 


'*  40 


6570 

28510 


:  -;S  it  .»(>»  l>  «?V»  t  t  1 1  ’.  j 

21 


5990 

34500 


hour  operation  28(10  _  Predr  •  in-  operation  oi, 
(h) 


6 

:  . 

Thompson 

9,45o,t>nn 

50 

Jl .501 

2000 

1900 

i 

428,000 

50 

1  4  iO 

1900 

o 

330,000 

■50 

?2no 

1700 

i 

a-.  ...  ...... 

180,000 

50 

600 

LQQ0 

1 1QQ 

i 

l 

■  ,  ,  .  .  ( -s 

mM 

$58 

1888 

1 

He  1  ’.  v  .nil  her  Varies 

250,000 

10.000 

4 1 1 

4  i- 

1 04  0 

4  !  ) 

:,5oo 

i 

i  *-v.  .i  (i 

8,000 

4 '  ■ 

30 

24  DO 

l 

280,000 

40 

1  1  70 

,490  < 1  > 

2 

■K  i  *  :  »n  i  •  if  }>■',.  r  !  f.) 

ii-'tst  ’  .  > 

3,000 

2  50 

il  l  -  rate 

10.70 

2 

V.  ri  :  *  ,  ;  .  • 

130  H.l\ 

55,000 

<j  jn 

10.70 

1 

5,000 

2  1  (  ! 

10.40 

•'?  1  i  e  ''.Hi-  i  t  I.il  b  l 

9  ._80 

■  i  i  •  ?  •  r  '  r  ; .  1 1 1  f  t 

.7 ,60 

i;i 

,  ii. e  1  V0  •>:  p  i j  *  ’  :  (  • 
t s  :  r.-m  l  ai  r  ’ll' 

1 1 

,747,000 

r.  o 

8.25 

46,710 

7.00 

tiHir 

K  •  Hs’Nf  H  SM !  !*  O’si; 

9.50 

11 

215, 

3<i0  • 

6.40 

'  ,.r.: 

48, 

130 

10.70 

Insuiar.  . 

300 

‘•V.tson  (tnO*  t  !  i  .*.t t 

18, 

1  90 

7 .60 

lav  up  ■  6  .ath  . 

880 

Sapp !  ,  har.fuari 

:  aii  in.  :  irv  :■*. 


1 35.370 
12,050 


'.in  k  '  ti  kA : :  S' 


.315 ' 


.067 


»  •* i  !  .‘ti  h  ’  :? 

.65  ... 


I  ubt  1  .«:*!  . 


52,1  10 
500 


Supplies,  subs  1 st an, 


34  30 
33, 1 50 


m  I#-,-  ]800 

1000 

lot  i  : 


2708 
1 .50 


'•AH  I  :v 

-.V- I'.l!  !• 


4  34,280  ('•’ 1 


53774 

1  500 

68(i 


S>  *  ••  :  As  Bone  26  wuiKintt  ilflvs  pel  montn.  hrtet  m  ntr, 
’  v  working  ta\  -  n,  l'af  f  !  Y  . 


311.  m 


m 


557  4(,ft0  j 


!  7° 7  1  (705 


inch  Dredge  1800  H.P. 


COST  RATES  FOR  PLANT  OPERATION 

24  hour  operation  4400  Dredging  operation  only 
(b) 


PA '1*01.1.  (SupM-vl (or  tnd 
Engtneer ) 

Project  Manager 
2  Superintendent 
1  Captain 

Chief  Engineer 
Civil  Engineer 
Office  Personnel 
Chief  Surveyor 


Taxes,  insurance  and 

t  rinses  (  26  X) 


PAYROLL  (Operations,  Dredging) 

3 

LeverMn 

3  Watch  Engineers  ,  Strikers 

6  Dredge  Hates 

7  Equinment  Operators  -  Tender 
9  Equipment  Operators  -  On  land 


2  Welders 
•Oilers. 

14 

-Deckhands. 

Stewards 

3  _  Mess  Attendants 

J  _  Cent* r. 1 1  Dump  Foreman 

_  Dump  Foreman 

8  __yard  an^  Shoreman 

other  _ 

AS  Subtotal 

3  56 

U"r^  A A  *’ours /w<*ck 
Pay  O’  hours /week 

Month Iv  wages  (4.)4  weeks 

Taxes,  Inj^yrame  and 

fringes  (/■  *■  X ) 


PAYROLL  (Oper.It  Ions,  Transit) 

2 

Watch  Engineers 


Dredge  Mates 
_  _  Tender  Masters 

_ Tender  Operators 

_ Tender  Mates 

6  _IH*<  khands 
2  Stewards 

^ _ Mess  Attendants 

_ Yard  and  Shoremen 

Subtotal 

40 

Work .  *  lin-irs  Pay 
P.iv^t'  Ilnurs /week 
Mouth l y  wages  (4.14  weeks 
Taxes.  Insurance  and  fringes 

<  21 X) 

Total 


Monthly  rate 
$ 

2000' 

T9WT 

19RT 

1700 

1000 

1100 

,900 

looO 

ILSflO— . 

2900 

14490.  _  O) 

Hourly  rate 

OtLJ£L 

~978o~ 

,  7.60 

8.25 

tljhl 

o 

lOTZO- 

"7760” 

376. 7  ' 


OWNERSHIP  AND  OPERATION  (_ 
Plant 

Thompson  ,  ST 


104460, 

21940 

126400 


Hourly  rate 

0  10.70 
10.70 
10.40 

_ SLSQ 


L6A-5_ 

6570 
28J IQ 

1390. 

34500  <  ii 


Dredge  (  iiimnpBon 
Booster  Dredge  (  „ 

1 ,000  H.P.  Tenders 


|  1 ,000  H.P.  Tenders 

2 _ 400  H.P.  Tenders  @ 

j _ 200  H.P.  Tenders 

_2 _ Work  barges 

j _ Equipment  barges 

_ Fuel-water  barges 

_2 _ Belly  anchor  barges 

1  Crew  launch 

*  Survey  launch 

2  Skiff  and  outboard  @ 


_  month/year  operation) 
Value  (estimate)  f-ife 

>',450,000 - 5577 

42Qqq  la 

330*000  5Q_ 

180,000  50- 

1 647,000  40- 

10,000  40 
8.000  40 

280*000.  40_ 

0*000  JL_ 


Hopfblr  coats 

*  31 r  500 

— 1430 
—2200 
— 600 

~m 

1040 

40 

_ 3£L 

— LU-Q- 
— 250- 


2 _ Bulldozus  130  H  P 

2  _  Pickup  trucks  5  9  000 

Of  f ice  barge  (trailer)  _ _ 

Tractor/trailer  _ _ 

Pipeline  (50?  ot  pipeline  -  -  _  . 

costs  from  Part  III)  1 1  , /4  /  ,  000 

Total  depreciation 


5820 
46y  710 


other  ownership  costs 

Interest  on  investment  ( 


Season  aobtltfstion 

Lay  up  _ month/year) 

Supplies,  hardware 
Repair  and  dry  docking 
lotal  other  ownership  costs 

OTHER  OPERATING  COSTS 
Fuel  Cost 

315  hours/month  X 
46_Q0lh.p.  x 

.Q62_s*  1 lon/hour/H.P .  X 


Water  and  lubricants 

Pipeline  (50X  of  pipeline 
costs  f rom  Part  Ill) 

Supplies,  aubaiatance 

Total  other  operating  coats 


PIPELINE  COSTS 

Floating  line  3400 
Shoreline  1 000 


s  2 1 5 , 36ftom  h 
-48030 
— 4*300 
38,740 

_ 880 

135.370 

72*050 


s430,530  (5) 


s  63 , 1  QQmonth 

500 

5,820 

287600 


Sand 

S-JL3B- 

4*50- 


98,020 


-lw> 

S10TT2 

T50tT 

11632 


Note:  Aaaume  26  working  daya  per  month.  Itnter  monthly  coetd  divined 
by  working  days  In  Part  IV, 


DATA  INPUTS 


Subscripts  (?) 


S,  5*y  A862  1327  ! 79 f  I65?9  <’>  «’ 

RAW.F  ,  %)  5-10  3 


Inch  Dredge 


'I!'  r|H-f,lt  : .  Ml 


"  f;,,,  t 

ThV  - 


M*s,  lnsur.tiu  e  and 
:  r  i  n»:es  (  21 


7000 
1900 
1900 
'  1700 
1000 
1100 
9QCL 
1000 
11500 

t  m 


Thompson 

.  M„|4W 


*1  fl  ....  *  , 

V  hf  J  !  v  i::rh-  i  t  .n  .:r> 

T“  ,,  , 


5  9 ,4  SO, 000  70 
1,780,000  30 
’  '  428,000  50 
330,000  50 
180,000  50 

ifi8;888 

250,000  40 

_ 10,000  40 

8,000  40 
280.000  40 
3,000  4 


31  ,  5'Kl 
12,000 
1 , 4UU 
3,  >00 
1,20(1 


2,100 

40 

30 

1,200 

250 


i‘A>  R1U.  1  Opera  t  l 


l-'qui  wisent  operators  -  Tender 
:<|ulpment  Opetators  -  i'n  land 


Mes>  Attendant* 


V*itd  an  i  Mi«*  reran 


.. '  i  k  ,  5 QH‘*urs  f 
Pnv  hours/ 


a.tes  (4.  h*  weeks 


xes ,  insux.un  e 
rim-.es  (  *■  ) 


PAYRdU.  (Operations,  Transit) 


hn^ineers 


I>red/.e  Mates 


Hour l v  rate 

,10.70 
10270 
10.40 
9 . 80 
7.60' 
8.25  . 

1. 00 
9.5Q-- 
6.40. 
10.70 


395.7 

25320 

109890 

23080 

132970 


IQ,  20 
10.70 
.10.40 
9.80 


2  ••"'130  H.P. 

J  '  :  ■  K.i|>  I  i  ..  K* 

"t  t  i .  v  l‘.»j  ,‘i  I  !  I  .1  •.  '  «•  I  1 
' t .u  lot • t  rai iei 

Pipeline  C  *»CJ  pipe]  jin 

.  .->1  s  !  t  or*.  P.trt  I  !  ! 


OTIIHR  OWNKRSHll*  a»s: 


Interest  on  i  tiers  l  v.tr.l 


Season  nu*hi  1  1  /.at  ion 
lav  up  rent  n  \ 

Supplies,  hardware 


!  .-t  a  1  oilier  urn  t  sh  i 


315  v-.,.  -.i-u,  > 

6760  "■*% 

.06  7  i  '2 ;  ,!  ! 

,  .65 

Wat  et  and  luluo 


Vender  Operators 
lender  Mates 


!'  i  1  i  ne  i  *0  o! 
.  ost  s  I  r.  r  (  a  i  l 


Supplies,  subsist  am  e 
I  .<  t  a  1  ot  h*-r  ope i  at  l  n, 


55,000  20 
5,000  4 


16,647,000 


305,200 
67,890 
4,300 
23,870 
880 
188, 1  30 
16,740 


92 , 740 

5 , 000 

11,1  80 
10,550 


ii,: so 

68,930  (43 


607,010  (5) 


278.940  (63 


Mess  Attendants 
Vat  I  am!  Sh.trenen 


164.3 


Heat  1  n>  1  1  ne 


20.860 

1  , 500 


^  J; 


im 


Note:  Assume  stitfiii* 
liv  work  inn  da  vs  in  ’’art 


*■  r  mont .  t  ”  t  <- 1 


I'A’A  Pi*  t;s 


16  inch  Dredge 

1200  H.P 

(a) 

PA.iT  l 

PAYRtH.j.  (Supervisor  and 

Engineer ) 

Monthly  rate 

Project  Manager 

$ 

1  Sutler  i  nt  endent 

2000 

1  _  Captain 

1900 

1  Chiei  Engineer 

1900 

^  Civil  Engineer 

1ZDQ _ _ 

J  Oil  ice  Personnel 

IQQQ_ 

|  Chiei  Surveyor 

11 QQ 

l _ Surveyor 

-aoo— 

^ _ Inspector 

1000 

g  Subtotal 

moo 

COST  RATES  FOR  PI  AST  OPERATION 

24  hour  operation  1700 


(b) 


feet  transit  distance 


luxes,  lnsuran> 
fringes  <_ 

Total 


nr 


FA'iKOLL  (Operations,  Dredging) 

3 _  Levermun 

2 _ Watch  Engineers,  Strikers 

2_  Dredge  Mates 

2.  .Equipment  Operators  -  Tender 
2  Equipment  Operators  -  On  land 
1  .  Welders 
•  Oilers. 


2990 
14490 

Hourly  rate 

$ 10.70 
10.70 
10,40 
9.80 

-8.2.5 


(1) 


OWNERSHIP  AND  DPI  RATION  (  Q  ra-uii  h  '  ve  .  r  r.it  i 
_  Flam  _ _ _  Value  <  rs»i  incite  J _ 

Dredge  l  Robers  ,  "  $  6,615000  50 

Booster  Dredge  (  _  _ ) 

1,000  H.T.  Tenders 
_1  400  H.P.  Tenders 

2  _  200  H.P.  Tenders  0 

J _ Work  barges 

Equipment  barges 

i  Kiel -wat er  barges 
Belly  anchor  harges 
2  . rew  launch  0 

1  Survey  l aunt  h 
4  Skirl  and  outboard  0 

_  Holst  ( _  '  - 

_  Derrick  I 

2„.  Bulldozers  130  HP 
J’ickup  trucks  y 
Office  barge  (trail?** 

Tract  or/ 1 rail*  . 

Pipeline  (SO?  of  pipeline 
costs  f  rum  Part  III) 


mm 
mm  ts 

250 ; 000  40 

10,000  40 

_  8,000  40 

280,000  40 

.1^000  A 


55,000 

5,000 

5^000 


20 

4 

6 


8,363,000 

Total  depre,  .at  ion 


OTHER  OWNERSHIP  COSTS 


_ Stewards 

Interest  on  investment  (11  ) 

>153,300. 

_ Mess  Attendants 

Yard  cost 

33,950 

__!■ _ General  Dump  Foreman 

10. 70 

1 nsuranco 

3.000 

_  Dump  Foreman 

Season  mobilisation 

14,790 

__6 _ Yard  and  Shoreman 

7.60 

l^y  up  (  _6  tm«uth/vear) 

790 

_ Other _ 

_ 

Supp lies,  ha  rdwa  re 

95,460 

27  Subtotal 

Work  56  hours /week 

229.65 

Repair  and  dry  docking 

Total  other  owner ship  costs 

8,505 

Pay  64  hours /week 
Monthly  wages  (4.  14  weeks 

Taxes,  insumcp  and 
fringes  (  ^ 1  3) 

Tota  1 

PAY  ROM.  (Operations,  Transit) 

2 

_ _ Watch  Engineers 

2 _ pilot 

__2__Dredge  Mates 
2  Tender  Masters 
_____  Tender  Operators 

_  Tender  Mates 

^  Deckhands 

_ Stewards 

Mess  Attendants 

_ Yard  and  Shoremen 

Subtotal 

Work  W)  Hours  Pav 

Pav  40  hour;-  /  week 

Month  1  >  wage*.  (4.14  weeks 
Taxes,  insurance  and  fringes 
,  21;, 


14,270a 
63,800 

T3,400 

- (2) 

77,200 

Hourly  rate 

-10.20- 

10.70 

10,40- 

4.-80 


7.00 


125^2 

5010 

21740 

.457.0- 
26310  o) 


Fuel 

31$ 

262TT 

.067 


OTHER  OPERATING  COSTS 
_Fufc\  Cost 

hours/month  X 
H.P.  X 

gal  lon/hour /H.P.  X 
S  *65  /gallon  = 

Water  and  lubricants 

Pipeline  (50*7  of  pipeline 
costs  f rom  Part  III) 

Supplies,  subsist ance 
Total  other  operating  cost 
PART  Ill 

PIPELINE  COSTS 


,35,940 , 
500 

I  ,830 
24,570 


Floating  line 
Shore! ine 


1000 

700 


Mud 


Hi) 


22,050 


i  ino 

2,30n 

m 

1,000 

40 

70 

1,200 

5,Q00 

920 

630 

140 

1  ,830 

37,780  (4) 


309,800  (5) 


62,840  (6) 

21?8 

3660 


Note:  Assume  26  wen  king  davs  per  month.  Enter  monthjv  .us  «  ivi.h 
by  working  davs  In  Part  IV. 

PART  IV 

DATA  INTI  US 


Var ! able 

DREIX.E 
(METHOD, 
RANCI  ,  X) 


Subs.  T  i \«t  H  <\\ 


55  j  2^9  1012  145^  n'9l5  7 


5-12 


•  i<»-  IX  IS. 


I*1  inch  Dredge  1200 


iMipel  Vis 
►  lit;  i n*  i 


!  Ospf.t "I 

>uht  ,*t  a  1 


1  r  i  nv 
I  > 


"2T.  ’ 


i'AVKi'i.l  tOperat  i.  n.s, 

3 
2 

4 
2 
2 
2 


I  i‘\  i>r:ri.in 

.wit  ,-h  Kin*. im  et  ^  ,  r 
Ute.Ue  Mates 
I'qui pmeni  operater 

■  I'UPWllt  I'JHM'-lt  •'! 
n’fldf  t  s 
•Oilt.,s. 

IQ  * IV. khands. 

Stt‘w.1  rds 
Moss  Attendants 
^  i ■4*111' r .1 1  l>u*i:p  Korun 
Dimip  l\»r etu. in 
6  Yard  .in*l  Shoreman 

Of  he  i 

32  Subtotal 
56 

rtiifk  hours  /week 

I'.iv  64  ht>urs/w»*vk 

Mmthlv  (4.  wvo 

insurance  and 
Li  in.se  >  <2J _ ■> 


lender 
On  land 


ii.  r.  24 

hour  operation 

240(1  f,.,. 

t  trail*,  it 

ilist  am-' 

r,ut. 

v  i.-.-ii  -  \\;*  •  .a.  :■  \ 

6  •  .  .. 

V 

:  i-.  .t 

,,  ,  Robers 

56,61 5,000 

50 

22,050 

2000 

t.-,  • 

1900 

i 

; ,  fcm  ;  ,  •  •. 

428,000 

50 

1  ,  300 

1900 

i 

.0.1  i(  . .  .1 

330,000 

50 

1  , 1  00 

1700 

2 

•  M  .  ..-a  <3 

180,000 

50 

2,300 

1000 

1 

..  1  k  h  it  ,  •  ■■ 

160,000 

40 

b70 

1100 

1 

1  «|n  1  pi*:i  at  t'.i  s  »•  rS 

200,000 

40 

830 

900 

1000 

11500 

2990 

14490  (1) 

1 

t 

1 

4 

1  W  it  i-1  h  it  <fS 

nellv  unehur  hare.es 
•  i  w  i  ami.  h  @ 

sutvtv  l.on  -h 

skit',  and  -'oa r»t 

ih»ist  i  :  .  i 

2?B;8ft8 

8,  non 
280,000 
3,000 

£8 

40 

40 

4 

1  -°8H 

70 

1 ,200 
3,000 

hourlv  fate 

s  10.70 

2 

IVt  t  i.  k  1  !  .  1 

130  H.P. 

,  0  55,000 

20 

920 

10.70 

3 

S?I.  k.„.  T  I-,..,.  (3 

5 , 000 

4 

6  iO 

10.40 

1 

i*:  :  l.  f  hat  i  t  r  a  t  In  ' 

5,000 

6 

140 

9.80 

7.6Q 

riiu 

1 1  li  t  ot  *  I  t  a  i  1ft 

•  1  i  •:«-  t  M>'  •:  p  i pi- 1  i  tu¬ 

ts  :t .T  :•  tt  t  : : :  » 

87,  PI  0,000 

2,580 

8.25- 

,1 

39,930 

PA1 

2 
2 
2 
2 


tiperat  ions,  !  runs i  t ) 


it  eh  i.ntfi lU'ors 

.  n  it 

Uroil^t*  Mates 
lender  Masters 
Tender  Operators 
U-nder  Mites 
£  i»ei  kh.in.ls 
steward* 

Mess  At  'endunf  .•» 

V  a  I  1  and  Sh'-re-ren 
•oih  total 

.  ,,  40*  .  , ,, 

fa  v  4  Q  .-i  1 1  '  week 

Mont  h  .  ■  w.*i,e  •  *«•*•«  weeks. 
Tanes,  insurant e  an. I  t  r  inv* 
.  21  tl 


7.00 

10.70' 

7.60 

272.7 

17450 

75750 

15910  ( 

91660 

Hi'fjr-v  rare 

10.70- 

m%- 

9.80 

7.00 

125.2 

5010 

21740 

4570 

26310 


1  1 


O!  lint  UWM  .<■.‘‘11'  <.•■■:. 

Int  t  1 1  st  *'ii  i  nvest 
Yat  d  *  oM 
1  nsuran.  e 

Season  mob H i rat  ton 
lav  up  month  ve.iri 

Supplies,  hardware 
Kepai  i  an  !  *‘rv  do.  k  ;  :i  .- 
•  oral  .  *!hef  ownership  os;. 

■  Mill  K  i »l*l  k.\:  i  M  i  .'SIS 
Ktiel  lost 

315  hours  I’huiti,  X 

3620  x 

.  067  >•■111. 'll  h.Hir  ■  H .  1' .  X 

'  .65 

Water  and  luhri.  mts 

1'  i  pe  1  i  ne  <  'Ml '  ,*!  pi  pi- 1  i  Me 

.  i'M  s  :  ton.  p.u  t  » ;  :  i 

Supplies,  s- -hs  1st  an.  e 

loti!  ,*t  her  .«pei  at  l  iw  • -s t 

I’AKI  I  1  1 

P1PH.IM'  •  ; ;  * 

\  1  "  it  i n»-  !  j pc  1400 

Mii’rclln.'  1000 
T..t  .1! 


.161170 

37000 

3000 

15290 

790 

104040 

9270 


49,660 

500 

2,580 

29,120 


2.7  3 

1.30 


N"t  t*  .•.•tu"-*’ 
J'V  wi>rVIni!  ‘iv 


I'M."  IV 

•ifl’  %  t.vf 


26 


330,560  (5) 


81,860  (61 


38  50 
1300 
3150 


uoikl  -h  .lavs  per  month.  hr. ter  morn  tuv 
'art  IV. 


3  5  o' 3  i  t>f: 


1  3  36 


1 7  1  4  ■  U  4  8 


COST  RATKS  FOR  FI.ANT  OPF.RAT  ION 


!  6_  inch  hreih'e  1 2 00  H.P.  2h 
(a) 


hour  operation  -?500__  feet  transit  distance 


iiWNTHSHlP  AND  OPTRA  1  ION  ( 
Plant 


!>‘  Ii  i'V<  t  it  I.  :is, 


a. «t.  Ii  l  ii,-  i  su-«  i  ,  St  rikers 


2000 

19QQ 

.1500 

17QO- 


900 

1000 

11500 

2990 

14490  (1) 

Hourlv  rate 

s  10.70 
10.70 
IQ.  40 


2  !qui-"wni  I'P'  T.it .*rs  -  r.-n.t.-r  .  .  Q  SO 


i  ill  OpiT.it  o|  s  -  On  I. Hi. 


ur.-jR.-  (  Robers  > 

Hijn>t«‘J  Dredfle  {  ) 

1,(HKI  II.  I*.  lemict  s 
•«()()  H.P.  retult* rs 
2  .'110  II. F.  n-mlvrs  ^ 

J  Work  ha fp.os 
i  Kqu  i  pment  barges 
*  Fiu*  1 -water  bar^s 

1  Belly  anchor  barges 

2  .iew  launch  (<3 
1_.  Survey  launch 

^  Skill’  .ini!  outboard  {9 
Hoist  (  T.) 


month /year  operat ion) 

J/.1 1  ue  ( t‘K t  1  mat  e )  1. 1  i  e 

$6,615,000  50  years 

42S.QQ0  50 
330.000  50 

mm  $ 

200,000  40 
250,000  40" 
10.000  40 
8.000  40 
?  SO , 000  40 
JirOao  4~ 


T.  ) 

130  H.P.  0 

:»  0 


-J  I'ickup  trucks  vr 

1  Ottiee  bar  vie  (trailer) 

_ Tractor/t rai ler 

Pipeline  ( *>0t  of  pipeline 
tests  from  Part  Ml) 


55,600  20 
5.000  4l 
5.000  6 


8,791,000 


Hunthljf  costs 

$22^050 

1.400 

1,100 

830 

1,000 

40 

70 

3.200 

5.000 


Total  depreciation 


4,090 

41,440 


l  2  *  i'ft  kh. Mills* 


Mess  Attendants 
General  Dir>p  Foreman 
Hump  I 'or  email 
Yard  and  Shoreman 


h. nil  s 'week 
P.iv  Q4f  hoiirs/week 
Mont  hi  v  wap.es  (•«.)/«  weeks 
l axes,  insurance  and 

1 1  in  1 21_  1 


«teh  Fnpineers 


lender  Operators 


.iCLza 


286.7 

18350 

79639 
16720 
96359  <2> 


I’AMO’ll  (i'perat  ions,  Iransit)  Hourlv  rate 

,  ,  10.70 


10.70 

10.40 

9.80 


OTHF.R  OWNERSHIP  COSTS 


Interest  on  investment  ( 


Season  mobilization 

l.av  up  (  _  month/vear) 

Supp lies,  hardware 
Repair  and  drv  dock  i  nr. 

Total  other  ownership  costs 

OTIU  K  iM’FRAriNC  COSTS 
Fiie  I  Cost 

315,  .  , 

hours  'mont  ii  X 


u/  v*.al  lon/hmir/H. P.  X 
S  *  'gallon  - 

Water  and  lubricants 

Pipeline  (SO-  ol  pipeline 
cost  s  i rom  Part  III) 

Supplies,  subs i stance 

lotal  ether  opera! .  i nr.  costs 


$1  61, 17  Omon  t  h 
37.000 
3.QQD 
15.630 
790 
104,040 
9.270 


S_A9_’  ^9»onth 

_ 500 

4,090 

30,940 


,330,560  (5) 


t  85,190  (6) 


aid  and  shoremen 


..  40  ,k  , 
,40  i — 


125.2 

7010 

21740 

4570 

26310 


pirn.i nf  costs 


Y I  oat  in,*  line 


?  .2.75.. 

3.3a 


»  6.875 
C.300 

8,175 


Note:  Assume  working  davs  per  month.  tnter  montniv  coat*  divided 

bv  working  davs  in  Part  IV. 


DATA  INPl'TS 


Snbscr ipt s  f  X) 


"™.  557  3706  1012  1  594  127^  3^7 

KANC1 ,  X) 


DREDGING  COST  RATES  FOR  FUNT  OFF  RAT  I  n.%* 


_  inch  Dredge  1200  H.P.  24  hour  operation  6000  feet  transit  distance 


(a) 

p.-;r  i 

PAY  ROt.l 


(b) 


(Supervisor  and 


Engineer) 

“onthly  rate 

_ Project  Manager 

S 

Supe r intendent 

2,000 

^  1 _ Captain 

1,900 

1  Chief  Engineer 

_U2Q0 

1  Civil  Engineer 

1,700 

1  Office  Personnel 

..  1,000 

1  Chief  Surveyor 

4,100 

j[ _ Surveyor 

900 

2  Inspector 

-  d-rOQO 

Subtotal 

n  caa 

1  i  ,  D\J\J 

Taxes,  insurance  and 
fringes  (  21  %) 

2,990 

Total 

14,490 

PAYROLL  (Operations,  Dredging) 

Hourly  rafe 

'X 

Levernvan 

$  10.70 

o 

Watch  Engineers  ,  Strikers 

10.70 

A  Dredge  Mates 

10.40 

3  Equipment  Operators  -  Tender 

9.8Q 

2 _ Equipment  Operators  -  On  land 

_ Z.6Q 

2  Welders 

_ a*25. 

« Oilers. 

\2  'Deckhands* 

_ Stewards 

_ Mess  Attendants 

^  General  Dump  Foreman 

_ Dump  Foreman 

6  Yard  and  Shoreman 

_ Other  _____ _ _ 

35  Subtotal 

Work  ^^hours  /week 
Pay  64  hours/week 
Monthly  wages  (4.34  weeks 

Taxes,  Insurance  and 
fringes  C  2  fc) 


PAYROLL  (Operations,  Transit) 
^  Watch  Engineers 

% _ pii°t 

2  Dredge  Mates 

3  Tender  Masters 

_ Tender  Operators 

_ Tender  Ma.es 

Deckhands 

_ Stewards 

_ Mess  Attendants 

_ Yard  and  Shoremen 

Subtotal 

Work  Hours  Pay 

r»y  40  hours /week 

Monthly  wages  (4.34  weeks 
Taxes,  Insurance  and  fringes 

<2L*> 

fowl 


10.70 

ZHm 

2%T5~ 

~~18980 

82.J370 

-liriaOn) 


Hourly  rate 

»  lo. za 
-xcu-za 

-40^40 

Q  QQ 


7.00 


135.0 

-?400— 

2jA_40_ 

.A9J0 
243SO- a) 


OWNERSHIP  AND  OPERA! ION  i 

Plant  _ _ _ 

Dredge  ( _ Rob  GITS  )  $ 

Booster  Dredge  1  _ ) 

_ 1_  1.000  H.P.  lenders 

2  400  H.P.  Tenders  0 

2  200  H.P.  renders  0 

JL _ Wl,rk  barges 

— l—  Equipment  barges 

i_ ^Fuel-water  barges 
Belly  anchor  barges 
2  __v.iew  launch  (3 
1  Survey  launch 
U  Skiff  and  Outboard  0 

_ Hoist  ( _ T.) 

_ Derrick  ( _ T . ) 

2  Bui  Idogers  1  ^0  H.P. 

j _ Pickup  trucks  @ 

^  Office  barge  (trailer) 
Tractor/ trailer 

Pipeline  (5 OX  of  pipeline 
costs  from  Part  III) 


OTHER  OWNERSHIP  COSTS 

Interest  on  investment  (11 

Yard  cost 

Insurance 

Season  mobilization 
Lay  up  (  6  month/vear) 

Supplies,  hardware 
Repair  and  dry  docking 
Total  other  ownership  costs 

OTHER  OPERATING  COSTS 
Cost 


month '\*ear  ope 

’Ll  l  ue  (  es»l  i o.dl«» ) 


615,000 

50  v,.i.s 

22.050 

428^000 

50 

1,400 

?30.00fl 

5Q 

2.200 

rsolooo 

50 

2' 300 

150,1)00 

40 

670 

200,000 

40 

830 

230,000 

40 

1,000 

10,000 

40 

40 

_40 

70 

280,1)00 

ML 

J-,200 

-3,000 

.A. 

,5.000 

55,000 

20 

920 

5,000 

4 

630 

5,000 

6 

.140 

,121,000 

7,525 

?preciatlon 

45,970 

167220 

S _ _  /month 

39.410 
3. DM 
lzaso 

790 

110,820 

9.870 


win; 

.057~ 


hours/month  X 


gal lon/hour/H. P .  X 
rrss  /gallon  - 
Water  and  lubricants 

Pipeline  (50*  of  pipeline 
cos 1 8  f rom  Part  111) 

Supplies,  subsistence 
To»al  other  operating  costs 
PART  Ill 

PIPELINE  COSTS 


_  55,15  Qmon  t  h 
500 


Floating  line 
Shoreline 


5000 

1000 


15,050 
JH ,  850 


Sand 


348,260  (5) 


$102,550  (6) 


_  Rock 

,1375b 

1300 

15050 


Note:  Assume  26  working  days  per  month.  Enter  monthly  costa  divideo 
by  working  daya  in  Part  IV. 

PART  TV 

DATA  INPUTS 

Variable  _ 


Subscripts  (X) 


DREDGE 
(METHOD, 
RANGE,  X) 


55  r 


(2) 


(3)  (4)  /t)  /£v 

3833  ’091  1768  13395  3944 


(4) 


(2) 


5-15 


v 


inch  Dredge  1200 

(a) 

p.-;i  ! 

PAYROLL  Supervisor  and 
Fngtneer ) 

.  _Ptoiect  Manager 
1  Superintendent 
1  Captain 
_ 1_  Chief  Engineer 
JL.  Civil  Engineer 
Office  Personnel 
JL-  Chief  Surveyor 

_  ^ _ Surveyor 

Inspector 

Subtotal 

taxes,  insurance  and 

fringes  (  Zri) 


ri'ST  RATf  ;:  >'•«  C-A.M  OPeRat  Ion 

J  hour  operation 


feet  transit  distance 


PAYROLL  (Operations,  Dredging) 

'X 

J  Lever man 

^  Watch  Engineers,  Strikers 

4  Dredge  Maces 

Equipment  Operators  -  Tender 
2  equipment  Operators  -  On  land 
-2.  Welders 

_ _ Millers. 

1  2.  ‘Deckhands. 

_ Stewards 

. _ Mess  Attendants 

_ General  Dump  Foreman 

_ Dump  Foreman 

6  Y ard  and  Shoreman 
__  Other  __ 

37  Subtotal 

Work  -^Hours/veek 
Pay  hours /week 
Monthly  wages  (4.34  weeks 

Taxes.  insu«ae»ce  and 
fringes  (  1  ?,) 


“onthly  rate 

$ _ 

2000 

1900 
1900 
_  1700 
— LQQQ__ 
—Li  00- 
— 9QO- 
4000 
434©©- 
2990 

TS530~ (1) 

Hourly  rate 

s  10.70 
10.  70 
10.40 
9.80 

__ 

_ 8^25 


OVNJRsHli'  AND  tip  l  RAT  l  OS  t  6  *.  ve.ir  »per.iti>> 

-  — J,,nt  - - -  - - -  .  V-‘J  ‘c  Usiinatf)  i  i 

°» «>»*=>•  i  Robers  >  $  6 ,6 15,000  50 

nr,.,!,,  j 000  H.P.  2,646,000  50 

-  1-00H  .428,000  50 

2. -.no  H  I'.  Voders  -530,000  50 

2  -00  'pndl.rs0  -180,000  50 

jl^qlUelrLr^  ~jjjfo888  t8 

\  ^  Fuel -water  barges  250,000  40 

--J _ Belly  anchor  barges  10^000  40 

2  _•«■-  Uwwu  @  _  8,000  40 

1_^WVPV  l.iunih  -280,000  40 

-4  Skiff  and  outboard  0  3 , 000  ^ 

55,000  20 

_ 5,000  4 

_ 5,000  6 

11,767 ,000 


— z_aa 


10.70 


.316.  J- 


PAYROLL  (Operations  Transit> 
_ Watch  Engineers 

2  Pilot 

-  Z,  Dredge  Mates 
_  3  Tender  Masters 
Tender  Operators 
Tender  Mates 


_ Mess  Attendants 

_ Yard  and  Shoremen 

Subtotal 

Work  Hours  Pay 

p»y  40  hours /week 

Monthly  wages  (4.34  weeks 
Taxes,  insurance  and  fringes 
<  21  X) 


^5tm~ 

22440_ 

4920 

ZH360~ 

- - (3) 


_ l  rick  ( _  f.) 

2 _ BullJ.'Jcrs  130  HP  @ 

_ Pickup  trucks  @ 

4 _ Office  b.irite  (trailer) 


_ Tractor/t  rai ler 

Pipeline  (501  of  pipeline 
costs  f rom  Part  III) 


Total  depre«.  latlon 


OTHER  OWNERSHIP  COSTS 


20230— 

87800 

18440—  (2) 
106240 

J'Tdlir 

v~ro'.7o~ 

—9^80- 


Interest  on  investment  (11  ') 


Season  mobilization 
Lay  up  (  6  month/ year l 
Supplies,  hardware 
Repair  and  drv  docking 
Total  other  ownership  costs 

OTHER  OPERATING  COSTS 
3^!  Cost 

_ hours/month  X 

5320_~H-P-  x 

.062-  _gal lon/hour 'H. P.  X 
^—,6-5  /gallon  “ 

Water  and  lubricants 

Pipeline  (50?.  of  pipeline 
costs  f rom  Part  III) 

Supplies,  subslstance 

Total  other  operating  costs 


415-730 

-48,790 

3,000 

-19480 

_ _790 

1 37, 190 
12,205 


s72,_980_,m(,nt„ 

500 

10,960 

33,670 


PIPELINE  COSTS 
Floating  line 


ont  1. ; ,  .  .--st 

22,050 

8.820 

1,40Q 

2,200 

2,300 

88 

1,000 

40 

8.QD0 


10,960 
58,230  (4) 


41Z.650(5) 


118,110  (6) 


20., 62 5 

-U300 


21,925 


Not.:  Assume - worklnR  osvs  per  month.  Enter  mnntntv  costs  „,vi,,e,, 

by  working  days  in  Part  TV. 


DATA  INPUTS 

Variable 

DREDGE  c 

(METHOD, 

RANGE,  X) 


.  Subsc r  l  pt  s  ( x) 

~~7j>  ,TT 

4086  1091  2240  If- 


1  51  f .  M 

168  14  454  1 


5-16 


u"i  m  i/i 


12 


inch  Dredge 


1200 


nu:[»:i*;  cost  rates  for  plant  operation 

24  ,  1500  r 

_  hour  operation  _ feet 


H.P. 


transit  distance 


(.Supervisor  and 

Fug  ineer ) 


*nnthly  talc 


.5 


il'Mi'it  Manage! 
Suner  int  eiuli-nt 


Thief  t  un  ineer 
Civil  Png ineer 
i ff  l  ire  IV rs.inm* 1 
Chief  Survevor 
Survevor 
1  nspei tor 
suhtol.il 


Taxes,  iusurd 
?  r  ine.i 


‘21 i 


id 


i'A's  (i>pt>r.»t  i.'ns,  Dredging) 


Strikers 


luxes,  insurance  and 

trih.-.cs  (  _2_L'> 


lWYKoj.i.  (“per.it  ions ,  transit) 


Wui\h  Engineers 
I'ilot 

Dredge  Mates 
tender  Masters 
tender  operators 
Tender  Mares 
i-e.  khaswis 

t , 'Wauls 


l.mt  > 


ubt  •  l  .1 

.  40,  .  p  iv 

’40  h  'll  ••  week 


21 


jamir.m- e  and  !  r  lng« 


2000 


ioaa_- 

1700— 

■wee— 


1000L 

7100 


I.  over  man 
Watch  Fngiiv 
Dredge  Mates 

Kquinment  (>pe raters  -  Tender 
quipnent  Operators  -  »M|  land 
We  1  tiers 
_  •  Oi  let's. 

4  ‘Deckhands. 

Stewards 

_ Mess  Attendants 

General  Dump  Foreman 
Dump  Foreman 
4  lard  and  Shoreman 
Other 

20subtot.il 

Work  ^  ^lotirs /week 

Pav  64  hours /week 

Monthly  wages  <,4.. 14  weeks 


Hourly  rate 

?  10.70 
1Q-1Q 
l£L2tQ 


7.00 


1(1.20 

-7,60 


176.65 

TT3Ttr 

49090 


10310 

59400 


Hourly  rate 

10^70 
10.  70 
10. JO 
9,80 


z.oo 


101,4. 


4Q.6Q 

17620 


3700 
2 1320 


PAR  1  11 

OWNERshiP  AMD  OPERATION 
Plant 


mimrb/year  operation) 
Value  (estimate)  life 


1490  _ 
£590  _  (1) 


Hr.. (  Dnhnqiip  )  ! 

?  2,175,000 

Sfl  years 

*7,250 

Rooster  hr edge  t 

) 

^  1.000  H.P.  Tenders 

425,50(3 

50 

1,430 

^  400  H.P.  Tenders 

330,000 

50 

1,100 

200  H.P.  lenders 

_ 

2  Work  barges  @ 

160.000 

40 

1.330 

Equipment  targes 

1  Fuel -water  barges 

25.0,000- 

40 

-U14Q- 

1  Belly  anchor  barges 

10,000- 

-40. 

40 

lIpw  launch 

ArOQO- 

-40- 

30 

^  Survey  launch 

280^000- 

-40- 

-590- 

9  Skitf  and  outboard  0  ^  QQQ 

4 

— 250 

Hoist  (  r.x 

Derrick  (  T.) 

2  Bulldozers  80  HP  @  30,000 

20 

500 

2  Pickup  trucks  @ 

5.000 

A 

420 

1  Office  barge  (trailer)  S  OflO 

_ 6_ 

.  .140- 

Tractor/trailer 

Pipeline  (50%  of  pipeline 
costs  from  Part  HI) 


3,742,000 

Total  depreciation 


1,530 

15,650 


(4) 


OTHER  OWNERSHIP  COSTS 


11 


Interest  on  investment 
Yard  cost 
Insurance 

Season  mobilization 

I. ay  up  (fa _ jmi »nt  )> J  yea  r ) 

Supplies,  hardware 
Repair  and  dry  dock  inn 
Total  other  ownership  costs 


68,609ni 


i6,«9n 
-2,500 
-8-,  530 

_ 123 

47,460 

4,230 


148,940  (5) 


OTHER  OPERATING  COSTS 
Fuel  Cost 

3*5  hours/month  X 

3120  h.p.  x 
■067.  gal  Ion /hour /H.P.  X 
s  .65  /gallon  «* 


Water  and  lubricants 


s  42800  /month 
_ 50Q 


Pipeline  (50%  of  pipeline 
costs  from  Part  111) 


S«pp’'es,  subsistence 
Total  other  operating  costs 


1530 

-15200. 


£3,030  (6) 


par r  1 1 1 

IMP  FUNK  COSTS 


,1000 


Mud 


Floating  line 
Shoreline  500 


Rock 

25150 


1 . 10 


550 

3050 


26 


Note:  Assume””  working  days  per  month, 
by  working  davs  in  Part  IV. 


enter  monthly  coata  divined 


PART  IV 

PAT A  INPUTS 


Variable 


Subscripts  (X) 


PRKDCT 
(METHOD, 
HANC.r ,  X) 


33$  2^5  sift  60(2’ 


(•>) 

5729 


•<6) 

2424 


(7) 


IS) 


10 


Xfe— ■ — » 


DREDGING  COST  RATES  FOR  PI.ANT  OIERaTIon 


12  inch  Dredge  1200  H.P. 


24 


PARI  II 


PAYROLL  (Supervisor  and 
Engineer) 

_ Project  Manager 

»  5  Superintendent 

_ Captain 

_ 1_  Chief  Engineer 

_ l__Civil  Engineer 

Office  Personnel 
5  Chief  Surveyor 
^ ^  Surveyor 
^  Inspector 
Subtotal 

Taxes,  lnsurajacke  and 
fringes  (  ^  *  %) 


**onthlv  rate 


2QQQ. 


1900 
1700 
1000 
1100 
900 
.  1  Q0.Q- 
7100 

149Q  . 
8590  (1) 


OWNERSHIP  AND  Op  KRAI  1 ON 
Plant  _ 

DrejR,  (  "Dubuque  ; 

Booster  Dredge  ( _ 

1  1  .000  II. I'.  lond.-rs 

1  qpo  H.F.  Tender A 

_  200  H.P.  lenders 

_ 2  Work  barges  0 

Equipment  barges 
fuel-water  barges 
|  Belly  anchor  barges 
v_rew  launch 
Survey  launch  @ 
Skiff  and  outboard 
Hoist  (  T.) 


1 

.5- 

-3- 


ation  2500 

feet 

6 

t  i  -.nth  ve.tr  , 

.>pt*rat  1  • 

“  $27475,000'' 

"■  50; 

) 

428*000 

50 

330^000 

50 

160^000 

40- 

2  so  _  non 

40 

1tmr 

*8 

280.000 

40 

@  3,000 

4. 

transit  distance 


2 _ Equipment  Operators  -  Tender 

2  _ Equipment  Operator.  -  On  land 

4 _ Welders 

_ ^Oilers. 

fi  ‘Deckhands. 

_ Stewards 

Mess  Attendants 
General  Dump  Foreman 

_ Dump  Foreman 

4  Yard  and  Shoreman 
_ Other _ _ 

23  Subtotal 

Work  hours /week 

Pafe4  hours/week 
Monthly  wages  weeks 

Taxes,  insurance  and 

fringes  (  21  X) 


-m 


7.00 


in~za 


-7,60 


200.45 

~TZ83U 

55680 

~Il690 

67370 


PAYROLL  (Operations,  Transit) 

2^ 

_2_ 

2 


_Watch  Engineers 
_Pi lot 

_Dredge  Mates 


_Tender  Masters 
_Tender  Operators 
^Tender  Mates 

_ Deckhands 

_ Stewards 

_ Mess  Attendsnts 

_ Yard  and  Shoremen 

Subtotal 

Wort  _  0  Hours  Pay 
Pay_40  hours/week 
Monthly  wages  (4.34  weeks 
Taxes,  insurance  and  fringes 
<_2 

Total 


Hourly  rate 

s  10.70 
10.70 
10.40 
9.8Q 


-Z^QO- 


101-4 

4060 

rTvfcu 

3700 

-21.320-  u) 


Tractor/ t ral ler 

Pipeline  (50£  of  pipeline 
costs  from  Part  III) 


3,750,000 

Total  depreciation 


(2) 


OTHER  OWNERSHIP  COSTS 

Interest  on  investment  (11  * ) 

Yard  cost 

Insurance 

Season  mobilization 
Lay  up  (  6  month/ year) 

Supplies,  hardware 
Repair  and  drv  docking 
Total  other  ownership  costs 

OTHER  OPERATING  COSTS 
Fuel  Cost 

315  hours/month  X 
3120  h.p.  x 

.067  g  allon/hour/H. P .  X 

. _  _/ gal  Ion  • 

Water  and  lubricants 

Pipeline  (502  of  pipeline 
costs  from  Part  111) 

Supplies,  subsistence 

Total  other  operating  costs 

PART  III 

PIPELINE  COSTS 


.68750 
1 689GL 
2500 
_852Q. 

725 

44375 

4230 


s_42800 
'  50F 

2430 

Z0931T 


Floating  line 
Shoreline 


1500 

1000 


Mud 


Sand 

*.-2^0- 


7,250 

1,43Q 

moo 

1 .330 

1,040 

40 

30 

.5&Q_. 
380  . 


PAYROLL  (Operations,  Dredging) 

Hourly  rate 

^Derrick  ( _ T.) 

. 

Leverman 

$  10.70 

_ 2_ Hu' ‘dozers  80  HP  @ 

30,000 

20- 

500 

2  Watch  Engineers,  Strikers 

in  7n 

3 _ Pickup  trucks 

-S-yOOO- 

4- 

625 

2  Dredge  Mates 

10.40 

_ Office  barge  (trailer) 

-5-^000- 

-6  - 

140 

2430 

16880 


(4) 


<  146,290  (5) 


66,660  (6) 

Rock 

>  375a 
1400 

4850 


Note:  Assume  _  working  days  per  month. 

by  working  days  in  Part  IV. 

PART  IV 

DATA  INPUTS 


Enter  monthly  coats  divided 


Variable 

DREDGE 
(METHOD, 
RANGE,  X) 


(i) 

330 


(2) 

2591 


(3) 

820 


Subscripts  (XI 

(4)  (II  (6! 

649  5627  2564 


5-18 


12  inch  Dredge  1200 
(a) 


H.P.  24 


:OST  RATES  FOR  PLANT  OPERATION 

hour  operation 


feet  transit  distance 


PAY (Supervisor  and 
Engineer ) 


1  vh  ic  1  Engineer 
^  Civil  En inter 
.5  ojrice  Personnel 
*i  Chief  Surveyor 


unr. thly  rate 

s-  2000 ; 

JL90CL 

17Q0 

_iflQIL 

±100 _ 

-  aoo— 
1000- 
7 1  nn 

t  tvu 

1490 


PAYROLL  (Operations.  Dredging) 

3  , 

l.everman 

2  Watch  Engineers,  Strikers 

2  Dredge  Mates 

3  Equinment  Operators  -  Tender 
2  Equipment  Operators  -  On  land 
2  Welders 

_ -oilers. 

g  ~ De ckha ml  s . 

_ _ Stewards 

_ Mess  Attendants 

1  General  Dump  Foreman 
_ Dump  Foreman 

_  4 _Yard  and  Shoreman 
_  Other _ 

2  7  Subtotal 

Work  56  hours /week 
Pay  64  hours/week 
Mont  hi  v  waives  (4.34  weeks 
Taxes,  Insurance  and 
triny.es  (  2  1  ' ) 


PAYROLL  (Operations,  Transit) 


S  10.70 
10.70 
10.40 
9.80 
_  7.60 


2  Watch  Engineers 

2  Pilot 
2  Dredge  Mates 
2  Tender  Masters 

_ Tender  Operators 

_ Tender  Mates 

*6  Dork hands 


_ Mess  Attendants 

_ Yard  and  Shoremen 

Subtotal 

Work  ^Ommrs  Pay 

Pay  40  hours/week 

Monthly  -ages  (4.34  weeks 
Taxes,  Insurance  and  fringes 
(  21 1, 


232^5_ 

14880 

64580 

13560.  (2) 
78140 

Hourly  rate 

S-10, 70 

IQ  70 

in:4o 


•  IWNER.SHIP  ASH  "I'ERATIIIS 
_PUnt _ 

[>r,  j«i~  <  Dubuque  , 

Booster  Dredge  f  _ ) 

1  1,000  H.P.  Tenders 

400  H.P.  Tenders 
200  H.P.  lenders 
2 ...Work  barges  0 
Equipment  barges 
Fuel -water  barges 
1  Belly  anchor  barges 
1  ..lew  launch 
, ^  Survey  launch  0 

5  Skiff  and  outboard  0 


__T.) 

80  HP 

s  @ 


*♦ _ Pickup  trucks  vr 

1  Office  barge  (trailer) 
_ Tractor/ trailer 

Pipeline  (502  of  pipeline 
costs  from  Part  III) 


(  6  month/year  operation) 
va  1  ue  ( est  i mate ) _ 1-1  f  c 

$271 7  5,000  50  ye, 

42-8,-QQQ  50 

320,000-  -454 

IfW  M 

250,000  4f[ 

10,000  40. 

8,000  _4CL 
280,000  _40_ 

3^000-  — 4- 

0  30700F  T0“ 

5,000  4 

.  5,000  6 

3,941,000 


Ho n t  h  1  y  cos t  s 

»  7.25Q 
1,430 

tM 

1,330 

T7040 

40 

_ 3XL 

_  5.80 


Total  depreciation 


4300 

1MQQ—  (4) 


OTHER  OWNERSHIP  COSTS 


125.2 

5008 — 
21730 


26790 — 

- -  (3) 


Interest  on  investment  (  11  %> 


Season  mobilization 
Lay  up  (  6  month/year) 

Supplies,  hardware 
Repair  and  dry  docking 
Total  other  ownership  costs 

OTHER  OPERATING  COSTS 
Fuel  Q)st 

fiours/month  X 
X 

■  ^^Tgallon/hour/H.P.  X 
S  *  ^3  /gallon  ■ 

Water  and  lubricants 

Pipeline  (502  of  pipeline 
costs  from  Part  III) 

Supplies,  subslstance 

Total  other  operating  costs 


PIPELINE  COSTS 


Floating  line' 


Note:  Assume  _  working  days  per  month. 

by  working  days  in  Psrt  TV. 


s72250  /month 
18210 
3000— 
10640— 

730 

52670 _ 

4700 


162200  (5) 


s45540 

500 


4300 

24570 


s  74,910  (6) 


Enter  monthly  costs  divided 


DATA  INPUTS 


Subscripts  (X) 


DREDGE 

(METHOD, 


3005  ion  7 62 '  623$  28^V 


(3)  (8) 


■V 


12  inch  Dredge 


DREDGING 

1200  H.P . 


(a) 

P.-LI  I 

PAYROLL  (Supervisor  and 
Engineer  > 

_ Project  Manager 

.5  Superintendent 

_  Captain 

__  Jk__Chlef  Engineer 
X  Civil  Engineer 
Otflce  Personnel 
^  Ch  ief  Surveyor 

_ Surveyor 

|  Inspector 
Subtotal 

Taxes,  insurance  and 
fringes  ( _ _ I) 

Total 

PAYROLL  (Operations,  Dredging) 

_ 3  Leverman 

2  Watch  Engineers,  Strikers 

3  Dredge  Mates 

_ 3  Equipment  Operators  -  Tender 

2  Equipment  Operators  -  On  land 
2  Welders 

_ ^Oilers. 

XQ  •Deckhands. 

_ Stewards 

_ Mess  Attendants 

1  General  Dump  Foreman 

_ Dump  Foreman 

4 _ Yard  and  Shoreman 

_ Other _ 

30  Subtotal 

56 

Work  hours /week 
Pay  W  hours /week 
Month Iv  wages  (4.34  weeks 

Taxes,  insurance  and 
tringc*  (  ^  1  T) 


PAYROLL  (Operations,  Transit) 
2  _  Watch  Engineers 

2 _ I’u-t 

2L  ^  Dredge  Mates 
2  _  lender  Masters 

_  Tender  Operators 

_ Tender  Mates 

^  Deckhands 
Stewards 
Mess  At  tcnd.int  s 
Yard  and  Shoremen 
Sub  tot  a  1 

Work  40  Hours  Pav 
Pav4Q  hour s /week 
Monthly  wages  (4.14  weeks 
Taxes,  Insurance  and  fringes 

<2_i..?.> 

Total 


Monthly  rate 


2000 


1900 

_17QQ 

1000 

1.1.00 


Hourly  rate 

s  10.70 
10.70 
10.40 
9.80 


7.60 


10.70 


7.60 

256lal 

■1.644C1 

.71250 
I4SB0  (2) 


H.uirlv  rate 

.  10.70 


10.70 

T0750" 

9.80 


7.00 


125.2 

3008 

21730 

4560 
26790“ 


(3) 


COST  rates  for  plant  operation 

24  hour  operation  6500  feet  transit  distance 

(b) 


PART  I  1 

OWNERSHIP  AND  OPERATION  <6  munth/year  operation) 
Plant  _ _ _ ^alue  (estimate) _ Life 

Dredge  (  ~  Dubuque  >  $2.175.000 

) 


Monthly  coats 


iOOO 

-7406 

1490 

8590  (1) 


Booster  Dredge  £K)0  HP 

1  1,000  H.P.  Tenders 

X  400  H.P.  Tenders 
1  200  H.P.  Tenders 

@ 


2  Work  barges 

Equipment  barges 

__ 

Fuel -water  barges 
1  Belly  anchor  barges 
1  _fc'rew  launch 
. 5  Survey  launch  @ 

^  Skiff  and  outboard  0 

_ Hoist  ( _ T.  ) 

_  Derrick  ( _ T.) 

2  Bulldozers  WP  ^ 

_ 4_Pickup  trucks  @ 

_ ^Office  barge  (trailer) 

_ Tract or/ trailer 

Pipeline  (50Z  of  pipeline 
cost s  from  Part  III) 


870,000 

428,000 

330,000 

180,000 

160,000 


2?ai 


8.000 


280,000 

3,000 


30,000. 

5,000 

5,000 


'26 

4 

__1 


4,811,000 

Total  depreciation 


OTHER  OWNERSHIP  COSTS 


11 


Interest  on  investment  ( _ 

Yard  coat 
Insurance 

Season  mobilization 
Lay  up  (  6  month/year) 

Supplies,  hardware 
Repair  and  dry  docking 
Total  other  ownership  costa 

OTHER  OPERATING  COSTS 
Cost 


l) 


$  88  »  20(3inonth 

21.230 
3.000 
1 1,950 
730 
59.830 
_  3,330 


31^1 
4360  | 

.  067' 


hours/month  X 
H.P.  X 

gallon/hour/H. P .  X 
/gallon  - 


Water  and  lubricants 

Pipeline  (50X  of  pipeline 
costs  from  Part  III) 

Suppllea,  subslat ance 

Total  other  operating  coats 

PART  III 

PIPELINE  COSTS 


Floating  line 
Shoreline 

Total 


5000 

1500 


Mud 


Sand 

s  2.50 

1.10 


50  years 

*  7,250 

_5jQ. 

2,900 

10_ 

1,430 

-5£L 

1 '  lop 

-10- 

— 600- 

-40- 

-1-.-330 

~4CT 

1,040 

A0_ 

40 

-4Q_ 

-30 

ACL 

580 

630 


500 

830 

140 


7080 

25480 


(4) 


s  190,330  (5) 


$59,810 

500 

7,080 

277106 


S-94,69P  (6) 


Rocfc 

*12. 500 

l  6sn 


14,150 


Note:  Assume  26  working  days  per  month, 
by  working  days  in  Part  IV. 

PART  IV 

DATA  INPUTS 

Variable 

DREDGE 
(METHOD, 

RANGE,  X) 


Kntar  monthly  costa  divided 


Subscripts  (X) 


(1) 

330 


(2) 

3320 


O) 

1011 


980*  73$  Z$2  (7>  (,> 


13 


5-20 


I  H 


8"  Mudcat  inch  Dredge 
"  (a)  ” 

p.ui  t 

PAYROLL  (Supervisor  and 
Engineer) 

_ Project  Manager 

Superintendent 
Captain 

Chief  Engineer 
Civil  Engineer 
Office  Personnel 
Chief  Surveyor 
Surveyor 
Inspector 
Subtotal 

Taxes,  Insurance  and 
fringes  (  *) 


DREDGING  COST  RATES  FOR  PLANT  OPERATION 

200  H.P.  16  hour  operation 


2500  feet  transit  distanc 


PART  11 

OWNERSHIP  AND  OPERATION 


( 


(b) 

month/year  operation) 


Mor.thly  rate 

Plant 

Value  (estimate) 

Life 

Monthly  costs 

$ 

nred.e  <  *5UdCat 

,  SI 10, 000 

30_years 

$  610 

1900 


_ 1000 

_ LLOO 


1807000“ 

1607000“ 


-900 


-4-000 


-3450 


-700 


280,000  _ 

3 ,  non 


Total 

PAYROLL  (Operations,  Dredging) 


-4440  (1) 


2_ 

2  n 


Hourly  rate 


Leverman 

_Watch  Engineers  ,  Strikers 
_Dredge  Mates 

_ _  Equipment  Operators  -  Tender 

2  Equipment  Operators  -  On  land 

_ Welders 

^Oilers. 

_ -Deckhands. 

_ _ Stewards 

__ _ Mess  Attendants 

_ General  Dump  Foreman 

Dump  Foreman 

_ Yard  and  Shoreman 

_ Other _ 

Subtotal 

Work  hours  /week 
Pay~ffif~  hours/week 
Monthly  wages  (4.34  weeks 

Taxes,  insurance  and 
fringes  (  21  *) 

Total 

PAYROLL  (Operations,  Transit) 

_ Watch  Engineers 

_ Pilot 

2 _ Dredge  Mates 

_ _ Tender  Masters 

2  -Tender  Operators  Equip. 

_ Tender  Mates 

£ _ Deckhands 

___ _ Stewards 

_ Mess  Attendants 

__ _ Yard  and  Shoremen 

Subtotal 

Work  Hours  Psy 
Pay  j  -  hours /week 
Monthly  wages  (4.34  weeks 

,  insurance  and  fringes 

_*> 

Total 


:sr 


10.70 


10.40 


7^60 


-7.00 


7.60 

1^6 

-27950 
.  5870 


11820 


Hourly  rate 


10,40 


7.60 


7.00 


64.0 

-2560 

i-UUL 

2330 

13440' 


-k 


Booster  Dredge  (__ _ _) 

_ 1,000  H.P.  Tenders 

_ 400  H.P.  Tenders 

|  200  H.P.  Tenders 
1  Work  barges 

Equipment  barges 

_ Fuel-water  barges 

Belly  anchor  barges 
Crew  launch 
.25  Survey  launch 
U  Skiff  and  outboard 

Hoist  ( _ T.) 

Derrick  (  T. ) 

Bulldozers  gQ 
_ Pickup  trucks 

1  Office  barge  (trailer) 

2  Tractor/traller 

Pipeline  (502  of  pipeline 
costs  from  Part  III) 

Total  depreciation 

OTHER  OWNERSHIP  COSTS 

Interest  on  investment  (  1  1  2)  $ 

Yard  cost 

Insurance 

Season  mobilization 
Lay  up  (  6  month/ year) 

Supplies,  hardware 
Repair  and  dry  docking 
Total  other  ownership  costs 

OTHER  OPERATING  COSTS 
Cost 


50' 


-40- 


T0O“ 

670 


.290 

500 


50.000 

677,000 


20 

4 

6 

-2Q_ 


250 


420 


170_ 


830 _ 


2200 

6,5.40. 


.(4) 


12410  / 
3420 
-L5QQ- 
-4B31L 
170 
9580_ 


32^2J0  (5) 


(2) 


ir3 

54tru 


hours/month  X 


(3) 


_ H .  P .  X 

.062-  gallon/hour/H.P.  X 
_/ gal  Ion  ■ 

Water  and  lubricants 

Pipeline  (502  of  pipeline 
costs  from  Part  III) 

Supplies,  subsistence 

Total  other  operating  costs 

PART  III 

PIPELINE  COSTS 

Floating  line  2000 
Shoreline  500 

Total 


Note:  Assume  26  working  days  per  month, 
by  working  days  in  Part  TV. 

PART  TV 

DATA  INPUTS 

Variable  . 


7410 


/month 


500 


2200 


10920 


21,030  (6) 


Mud 


2.0 


-r-80- 


Rock 

*4^000 

/.nn 

Wvu  ■ 

4,400 


Enter  monthly  costs  divided 


Subscripts  (X) 


DREDGE 
(METHOD, 
RANGE,  X) 


a> 

160 


(2) 

1301 


(3) 

517 


M) 


252 


f  5) 

1260 


O) 


(8) 

14 


D RE DOING  COST  RATES  FOR  PLANT  OPERATION 


8"  Hiidcat  inch  Dredge  200 

(a) 


hour  operation 


5200  feet  transit  distance 
(b) 


jnno  . 
noo  - 

900 
1000— 
-3450  - 
720 
4170 


PAYROLL  (Supervisor  am) 

Engineer)  “onthly  rate 

_ Project  Manager  S _ 

_ Superintendent  _ . — -  * 

.  jcaptaln  1 900 — 

_ Chief  Engineer  . 

_ Civil  Engineer  - 

gpfftce  Peraonnel  1  flflfl - 

yhlef  Surveyor  j  1QQ - 

^Surveyor  900 - 

^  Inapector  1000 - 

Subtotal  2450 — ' 

Taxea,  insurance  and  110 

3&: 

PAYROLL  (Operations,  Dredging)  Hourly  rafe 

2  Lever-nan  *  10 • 2°. 

_ Watch  Engineers  ,  Striker#  _ _ 

2  Dredge  Nates  j 0  «  4.Q- 

Equipment  Operator#  -  Tender _ . 

4  Equipment  Operators  -  On  land  — 7  a  6Q  . 

_ Welder#  - * 

■  Oilers. 

^  ’  Deckhand  a »  — 7  a  00  ■ 

_ Stewards  - - 

_ Mess  Attendants  - 

_ General  Dump  Foreman  — - 

Dump  Foreman  - - - 

2  Yard  and  Shoreman 

_ Other _ _  — - 

1  (^Subtotal  -1 29  -*  fl 

Work  56  hours /week  —  -  ■ 

Pay  frfrAoura/ueek  — 8310- 

Monthly  vagea  (4.34  weeks  36070 

Taxes ,  Insurants  and  7570 

frlngea  - 


PART  11 

OWNERSHIP  AND  OPERATION  ( _  month/year  operation) 


Plant _ _ __ 

Dredge  (  Hudcat  ) 

2*  Rooster  ^griOOkP) 
1,000  H.P.  Tender# 

_ 400  H.P.  Tender# 

]  200  H.P.  Tenders 

l  Work  barges 

_ Equipment  barge# 

_ Fuel-water  barge# 

Belly  anchor  barge# 

Crew  launch 
.25  Survey  launch 
4  Skiff  and  outboard 

(1)  _ Holst  ( _ T.) 

Derrick  (  T . ) 
^Bulldozers  gQ  jj#p# 

4  pickup  truck# 

1  Office  barge  (trailer) 
3  Tractor/trailer 

Pipeline  (50*  of  pipeline 
costa  from  Part  III) 


OTHER  OWNERSHIP  COSTS  * 

Interest  on  investment  (  li  t) 

Yard  cost 

Insurance 

Season  mobilization 
Lay  up  (  6  month/year) 

Supplies,  hsrdware 
Repair  and  dry  docking 
Total  other  ownership  costs 

OTHER  OPERATING  COSTS 
Fuel  Cost 


Value  (estimate) 

$110.000 

15.000 


18U,U00 

160,000 


280.000- 

3-rOOO— 


Monthly  costs 

$  610 
_  -250- 

TSUIT- 


_2 90 _ 


30,000 

20 

250 

5,000 

4 

830 

5.000" 

6 

140 

50.000 

20 

1250 

752,000 

3100 

>reciation 

8490  (4) 

S  1  3790  /month 
5400 
U5Q0- 
—5060  - 
170 
9580 
-8«L 


536060- 


Totel 

PAYROLL  (Operetlone,  Transit) 


.4364Q... 

Hourly  rate 


JvO  Coat 

_ “ _ hour  B /month  X 

H  t>.  X 
•  Q^7  gal  lon/hour /H. 
$  •  ^5  /gallon  1 


_ Watch  Engineers  pipe 

io  •Sir 

2  Dredge  Mates  Supj 

- Tender  Masters  7 . 60  Toti 

7  lamdms  Operator sEquip  - 

tender  Metes  ——  £ART_m 

tt.ckh.nd.  '’QQ-  ”WUI 

_ Stewards  Pli 

_ Mesa  Attendente  Shi 

_ Yard  end  Shoremen  6i.O 

Subtotal  ~ 

Work  40  Hour.  Pey  2560  Note: 

E»y  4Q  houre/week  11110  by  wo 

Monthly  wages  (4.34  week. 

Texee.  Ineurence  end  fringe.  2330  PART  IV 

( 21  x)  13440  bat*  ii 

Totel  - (1)  „  ... 

*flrat  booster  barge  mounted  -$10,000 
remainder  trailer  mounted  -  $5,000  dkdc^ 


$  /gallon  * 

Water  end  lubricants 


Pipeline  (50*  of  pipeline 
costs  from  Part  III) 

Supplies,  subs 1st encs 

Total  other  operating  coats 

PART  III 

PIPELINE  COSTS 

Floating  line  1700 
Shoreline  3500 

Total 


$10970  /month 
500 

3100 

T55M~ 


$  29130 

Rock 

6200 


Nets:  Assume _ working  days  par  month,  totar  monthly  coats  divided 

by  working  days  in  P*rt  TV. 


PART  IV 

DATA  INPUTS 


DREDGE 
(METHOD, 
RANGE,  X) 


Subscripts  (X) 
O)  (4) 

517  327  13' 


(5)  (6) 

1398  1120 


v 


8"  Mudcatinch  Dredge 
(a) 


i1  AY  Kin  I.  (Supervisor  and 
Engineer) 

Project  Manager 
Super  imcnJent 

•  Scapcain 

_  Chief  Eng l fleer 
Civil  Engineer 

*  “office  Personnel 
5 Chief  Surveyor 
^Surveyor 

^  Inspector 
Subtotal 

axes,  insurance  and 
i  ringes  ( _ £_”*> 

To  1 a 1 


Rt 


PAYROLL  (Operations,  Dredging) 

9 

*-  Lever  man 

_ Watch  Engineers  ,  Strikers 

2 _ Dredge  Mates 

Equipment  Operators  -  Tender 
6  Equipment  Operators  -  On  land 

_  Welders 

_ _ ;  Oilers. 

ft  •‘Deckhands. 

_ Stewards 

_ Mess  Attendants 

_ General  Dump  Foreman 

_ _ Dump  Foreman 

2 _ Yard  and  Shoreman 

_  Other  _ _ 

20subtotai 

Work  56  hours /week 
pay  64  hours/veek 
Monthlv  wages  (4.J4  weeks 
Taxes,  insurance  and 
fringes  (.?]  1) 


PAYROLL  (Operations,  Transit) 

_ Watch  Engineers 

_ Pilot 

_ 2_Dredge  Mates 

Tender  Masters 
X  Tender-4)p®c**«i 
Tender  Mates 
^  Deckhands 
Stewards 

_ Mess  Attendants 

_ Yard  and  Shoremen 

Sub  tota 1 

Work  Pay 

-40  hours/week 
Minthiy  wages  (4.34  weeka 
Taxes ,  insurant e  and  fringes 
,  21 


:RF!*1SG  lost  RATES  FOR  PI.ANT  OPERATION 

200  H.P.  16  hour  operation 


PAR!  li 

OWNERSHIP  AND  tPlKAT  lOS  ( 

_P  I  ant  _ _ _ _ _ _ 

Ut  edge  (  Mud  cat _ ) 

,.-.4U-r  JESS?®  100HP  >* 

1,000  H.P.  Tenders 

_ „00  H.P.  lenders 

)  >‘00  H.P.  Tenders 

^  W.»rk  barges 

Equipment  barges 
Fuel-water  barges 

_ Belly  anchor  barges 

.  rev  launch 
.  23ntvey  launch 

_ Skitl  and  outboard 

_ Hoist  ( _ T.) 

_ Derrick  ( _ T.) 

BuIIdozersgQ  pjp 


7000 

TE1 - 


feet  transit  distance 


month'Vear  operations 
Value  ( estlmat e )__  Lite 


1900 


1 000 — 

-m- 

1000 

3450 

720 
4170  " 


Til 6*000- 

25..QQIL 


180,000 

ISOrOOO- 


30  years 

1q 


^G- 


Mon 

$ 


(1) 


Hourlv  rate 

s  10.70 

To740~ 

_7.6IL 


-7.00- 


159JL 


2r 

6- 


Pickup  trucks 
Office  barge  (trailer) 
Tractor/tral ler 


280,000- 

3,000. 


3fm 

5.000 


Pipeline  (50%  of  pipeline 
costs  from  Part  111) 


50,000 

802,000 


-AIL 


2TT 

4 

6 

20 


Total  depreciation 


Equip 


101410 

44180 

--928Q--  (2) 
534-60-  _ 

Hourlv  rate 


10.40 


7.60 


OTHER  OWNERSHIP  COSTS 

Interest  on  Investment  (11 

Yard  cost 

Insurance 

Season  mobilization 
Lay  up  (  6  month/year) 

Supplies,  hardware 
Repair  and  dry  docking 
Total  other  ownership  costs 

OTHER  OPERATING  COSTS 
_Fjjel  Cost 


s 14.700  /month 
5.380 
-L5M 


-5.520 

170 

11.370 


31 5 
114TT-; 
.GET  „ 


hours/month  X 
H.P.  X 


Ll) 

Tot  a  l 


J^QQ 


64.0 


"256tr 

iiillL 

2330 

04A(r 


gallon/hour/H.P.  X 
_/ gallon  • 

Water  and  lubricants 

Pipeline  (50%  of  pipeline 
costs  from  Part  III) 

Supplies,  subsistence 

Total  other  operating  costs 

PART  HI 

PIPELINE  COSTS 


s14940 

500 

4240 

18200 


Mud 


Floating  line 
Shoreline 


2400 

4600 


Sand 

12.200- 

- rlfl- 


610 

-420- 


6QQ 


-670- 


290 

-50a 


500 

1250 

140 

1250 

4240 

10470  (4) 


139  *060  (5) 


/month 


37 ,380  (6) 


Rock 

5  A  ftOQ 

'lJLQn 

JyJxJU 

8480 


26  working  daya  par  month.  Kntar  monthly  coata  divided 


by  working  days  in  Part  IV. 


(3) 


DATA  INPUTS 


*First  booster-barge  mounted  -  $1 0,  fluff 
remainder  trailer  mounted 


Subscript  a  (X) 


$5,O0®dce 
(METHOD, 
RANGE ,  X) 


«> 

160 


(») 

2056 


(3) 

517 


(*) 


403 


(5) 

1575 


14^8 


<»> 


(•) 


5-23 


16 


•  v 


Clamshell  Dredge 
(a) 


250 


DREDCINC 

H.P.  24 


COST  RATES  EO*  ELAKT  OPERATION 

_  hour  operation 


Tby 


Dredging  Operation  Only 


PAYROLL.  (Supervisor  and 
Engineer) 

_ ^Project  Manager 

_ ^5sunerlntendent 

_  Captain 

1  Chief  Engineer 
1  Civil  Engineer 
t  jpf f  tee  Personnel 
a  gChlef  Surveyor 
^ ^Surveyor 
Inspector 
Subtotal 


fringes 

Total 


TIT 


X) 


Monthly  rate 


2000 

i90tr 

I70CT 

'TUDIT 

TTOlT 

900 

1000 

7100 


PAYROLL  (Operations,  Dredging) 

5  Leve rman 

2  Watch  Engineers  ,  Strikers 
2  Dredge  Mates 

_ 3  Equipment  Operators  -  Tender 

_  Equipment  Operators  -  On  land 

_  Welders 
7  •  Oilers. 

4  • Deckhands. 

_ Stewards 

_ _Mess  Attendants 

_ General  Dump  Foreman 

_ Dump  Foreman 

_ __Yard  and  Shoreman 

_ Other _ 

Subtotal 

Work  ^  hours /week 
Pay  £4  hours/week 
Monthly  wages  (A. 34  weeks 
Taxes,  insurance  and 
fringes  (  21^ 

Total 

PAYROLL  (Operations,  Transit) 

_l__Watch  Engineers 

_ Pilot 

1  Dredge  Mates 

_2 _ Tender  Masters 

_ Tender  Operators 

_ Tender  Mates 

4 _ Deckhands 

_ Stewards 

__ _ Mess  Attendants 

_ Yard  and  Shoremen 

Subtotal 

U<«rk  Hours  Pay 

**v  40  h«'urs/week 

Monthly  wages  (A.3A  weeks 
Taxes,  insurance  and  fringes 

<21  T, 

Total 


1490 

8590  (1) 

Hourly  rate 

s 10.70 
10.70 
1CLACL 


.9  JKL 


8.80 

7.00 


OWNERSHIP  AND  OPERATION  ( 

Plant _ 

Dredge  ( _ )  -$ 

Booster  Dredge  (_ _ _ _ ) 

1  1,000  H.P.  Tenders 
___  400  H.P.  Tenders 

Y  200  H.P.  Tenders 

2  Work  barges  0 

Equipment  barges 

^ _ Fuel-water  barges 

_ Belly  anchor  barges 

rew  launch 

m  S  Survey  launch  0 
^  Skiff  and  outboard  0 

_ Hoist  ( _ T.) 

_ Derrick  ( _ T.) 

_ _ Bui l dozers 

_ Pickup  trucks 

1  Office  barge  (trailer) 
_ Tractor /trailer 


AcQQIL 


Pipeline  (S0Z  of  pipeline 
costs  from  Part  III) 


169-3— 

■9560" 


2,140,000 

Total  depreciation 

OTHER  OWNERSHIP  COSTS 

Interest  on  investment  (  1  1  Z ) 

Yard  cost 
Insurance 

Season  mobilization 
Lay  up  (  6  month/year) 

Supplies,  hardware 
Repair  and  dry  docking 
Total  other  ownership  costs 


41490 

8710 

50200  <2) 

OTHER  OPERATING  COSTS 

Fuel  Cost 

nours/month  X 

1^25,4  p  x 

•  ^^g^llon/hour/H.P.  X 

Hourly  rate 

$  •  65  /gallon  » 

s20, 920/month 

10.70 


10.40 

9.80 


7^00 


68.7 


2750 

11960—- 

2510 
1453TT 


Water  and  lubricants 

Pipeline  (50Z  of  pipeline 
costs  from  Part  111) 

Supplier .  subsistence 
Total  other  operating  costs 
PART  in 

PIPELINE  COSTS 

Floating  line 
Shoreline 


500 


14.560 


Mud 


Sand 


(3) 


26 

Note:  Assume _ _  (forking  days  per  month. 

by  working  days  in  Part  IV. 

PART  IV 

DATA  INPUTS 


_  month/year  operation) 

Value  (estimate)  Life 

Monthly  costs 

600,000 

50  years 

s  2.000 

4?ft,non 

-50- 

1  L  TO 

180,000 

-50- 

Lfi 

- 600 

t  n  nn 

2001888 

^i!8 

250,000 

40 

8,  non 

.40. 

Ml 

280,000 

ml 

- 580 

3,000 

—4- 

- 380 

140 


0 


8,360  (4) 


539230  /month 
10300 
—200-. 
5260 
600 
28930 
.2580- 


»-  -87,200  (5) 


35,980  (6) 


Rock 


Bntar  monthly  costa  dividsd 


Variable 

DREDGE 
(METHOD, 
RANGE,  X) 


Subscripts  (X) 


33b”  l*ftl  i*>6  #2  3$4  fStt  m  (" 


17 


5-24 


'NJ  ' 


Clamshell  Dredge 
(a) 

P—i  i 

FAY  KOI. I  (Supervisor  and 
Engineer ) 

Project  Manager 
1  Suner incendent 

1  Captain 

|  Chief  Engineer 
_X  Civil  Engineer 
^  Office  Per  so  mu?  I 

2  Chief  Surveyor 

| _  Surveyor 

1  Inspector 
Subtotal 

Taxes,  Insurance  and 
tringes  ( _ X) 

Total 

PAYROLL  (Operations,  Dredging) 

3  Lever man 

Watch  Engineers  ,  Strikers 
2__  Dredge  Males 

4  Equipment  Operators  -  Tender 
Iqulpment  Operators  *  On  land 

2  Welders 

2.’  oilers, 
j Deckhands. 

_ Stewards 

_ _ _ Mess  Attendants 

_ _ _ Conor  a  1  Dump  Foreman 

_  Dump  Foreman 

_ _ Yard  and  Shoreman 

Other 


DREDCINC,  COST  RATES  FOR  PLAtfT  OPERATION 

800  H.P.  24 _  hour  operation  Dredging  Operation  only 


(b) 

PART  11 

OWNER  , Ml P  AND  OPERATION 

month/year  operation) 

Monthlv  rate 

Plant 

*  1 1 ue  (estimate)  1  lie 

Monthlv  cost  s 

$ 

Dredge  (  ) 

$  1*350,000  40  vest. 

s5.63Q 

2000 

Booster  Dredge  (  _ _ l 

.1300.. 

1 ,000  H.P.  lenders 
^  400  H.P.  Tenders 

200  H.P.  Tenders 

-428,000  30 

1,430 

.1100. 

~M 

—338,000  -50- 

1,100 

Work  barges  ~ 

160,000  40 

1 , 330 

*1100 

2  Equipment  barges  @ 

200,000  40 

1*670 

900 

^  Fuel-water  barges 

250.000  40 

1*04Q. 

1000 

Belly  anchor  barges 

115M- 

.  rev  launch 

- _ 8,000  .40. 

_ 30. 

2420 

13920 

^2) _ Purvey  launch  (3 

4  Skiff  and  outboard  ^ 

(I)  Hoist  (  T.) 

—280,000  30- 

- 3-rOOO  -4 

-580- 

--500-- 

Hourly  rate 

_ Derrick  ( _ __T.) 

-  - 

— . - -  . 

$  10.70 
_-UL_ZD 
...IQ  *40 
_ 3.80 

-8*43 

-m 


1 9  Subtotal 

175,6 

Work  56  hours /week 

Pdv  hours /week 

11240 

M*-nthlv  Wages  (4.34  weeks 

faxes.  Insurgsce  and 
fringes 

1 0 1  a  1 

48780 

10240 

59020 

PAYROLL  (Operations,  Transit) 

1  watch  Engineers 

Hour  1 v  rate 

C  10.70 

_ Pilot 

_ l___Dr'-dge  Mates 

2  Tender  Masters 

10.40 

9.80 

fender  operators 

Tender  Mates 

■  ~ —  _ _ 

^  Deckhands 

_  -7.J1Q 

Stewards 

Mess  Attendants 

- - 

Yard  and  Shoremen 

subtota l 

68.  Z." 

Work  40  Fav 

»'-iv  40-irs  'week 

Month ‘.v  wages  (  4 .  )4  weeks 

2750 

11940 

taxes,  insurant  e  and  fringe* 
2’-, 

r-.tal 

2510 

14450  ( 

Bulldozers 
_Plckup  trucks 
^Office  barge  (trailer) 
Tractor/tral Ler 


5.000 


Pipeline  (5 OZ  of  pipeline 
costs  from  Part  III) 


3,243,000 

Total  depreciation 


OTHER  OWNERSHIP  COSTS 

Interest  on  investment  ( 

Yard  cost 

Insurance 

Season  mobilization 
Lay  up  (  6  month/vear) 

Supplies,  hardware 
Repair  and  dry  docking 
Total  other  ownership  cost 

OTHER  OPERATING  COSTS 


11 


_43*180 
_ 3*1.10 


f2> 


Fuel  Cost 

315 


hours/month  X 
H.P.  X 


2440 

•  067  (iallon/hour/H.P.  X 
;  .65  /gallon  “ 

Water  and  lubricants 

Pipeline  (SOT  of  pipeline 
costs  from  Part  III) 

Supplies,  subsistence 
Total  other  operating  costs 
PART  HI 

PIPELINE  COSTS 

Floating  line 
Shorel ine 


Note:  Assume  _  working  dsys  per  month. 

by  working  days  In  Part  IV. 


s33470 


500 

0 

17290 


Mud 


■1  •’i 


_L4Q_ 

0 


13*450  (4) 


7)  ?_31*46&«  onth 

JL5.650 

_ 600 

— 6^44 0 
_  705 


130,745  (5) 


/month 


51,260  (6) 


Enter  monthly  costs  dividsd 


O) 


PART  IV 

DATA  INPUTS 


Variable 

DREDGE 
(MIT HOD, 
RANGE,  X) 


Subscripts  (X) 


^5  2$0  5^  5ClV  56^9  1*V2 


O) 


(•) 


18 


DREDGING  COST  RATES  FOR  PLANT  OPERATION 

Bucket-chain  Dredge  250  H.P.  24  hour  operation 


(a) 

PaUIT  1 

PAYROLL  (Supervisor  and 

Engineer) 

__ _ Project  Manager 

^Superintendent 

_ Captain 

1  Chief  Engineer 
1  Civil  Engineer 
^Office  Personnel 
a S  Chief  Surveyor 

,  5  Surveyor 

1  Inspector 
Subtotal 

Taxes ,  insurance  and 
fringes  (21  D 

Total 

PAYROLL  (Operations,  Dredging) 

3  Leveraan 

2  Watch  Engineers  ,  Strikers 
2  Dredge  Mateo 

_ 2_Equin»ent  Operators  -  Tender 

_ Equipment  Operators  -  On  land 

_ Welders 

_ Oilers. 

A*  Deckhands . 

_ Stewards 

_ Mess  Attendants 

_ General  Dump  Foreman 

_ Dump  Foreman 

_ Yard  and  Shoreman 

_ Other _ 

^ ^  Subtotal 

Work  5 6  hours  /  week 
Pay^A  hours /week 
Monthly  wages  (4.34  weeks 
Taxes,  Insurance  and 
fringes  ( _ X) 

Total 

PAYROLL  (Operations,  Transit^ 

2  Watch  Engineers 
2  pnot 
2  Dredge  Mates 

_ Tender  Masters 

_ Tender  Operators 

_ Tender  Mates 

A  Docklands 

_ Stewards 

_ Mess  Attendants 

Yard  and  Shoremen 
Subtotal 

HortAO  Hour*  p*y 
PasAQ  hours /week 
Monthly  wegea  (4.34  weeks 
Taxes,  Insurance  and  fr ingee 

<  21  x> 

Total 


Dredging  Operation 


Monthly  rate 


2.000 

i  ,qoo 
il70Q 
i  ,nnn 

laoo. 

900 

1.000 

7  r  100 

1.490 

8.590 

Hourly  rape 

$  10.70 
1Q.7J1 
10.4Q 
9.80 


7.00 


121.9 


7.8QQ 

33,850 

7,110 


40,960 

Hourly  rate 

0  10.70 
10.70 
■10, 40 


-7^00- 


91.6 


3.330 

19.210  a) 


OWNERSHIP  AND  OPERATION 


( 6 


(b) 


month/year  operation) 


_ Bulldozers 

Pickup  trucks 
Office  barge  (trailer) 
_ Tractor/trailer 

Pipeline  (50Z  of  pipeline 
costa  from  Part  III) 


OTHER  OWNERSHIP  COSTS 


2,209,000 

depreciation 


(2) 


Interest  on  Investment  (  _n« 

Yard  cost 

Insurance 

Season  mobilization 

Lay  up  (6 _ month/year) 

Supplies,  hardware 
Repair  and  dry  docking 
Total  other  ownership  costs 

OTHER  OPERATING  COSTS 
Fuel  Cost 

315  hours/ month  X 
325k.p.  x 

.  067  ganon/hour/H.P.  X 
s  .65  _/gallon  - 

Water  and  lubricants 

Pipeline  (50Z  of  pipeline 
costs  from  Part  III) 

Supplies,  subsistence 
Total  other  operating  coats 
PART  III 

PIPELINE  COSTS 

Floating  line  $ _ 

Shoreline 


6.270 

700 

237970 

2,320 


4,460 

500 


11,830 


Mud 


Sand 


Plant 

' est lsate) 

Life 

Monthly  costs 

Dredge  (  ) 

00,000 

50  years 

$  4.000 

Booster  Dredge  (  ) 

1  1,000  H.P.  Tenders 

0 

0 

OOl 

CN1 

vT 

To 

1.430 

400  H.p.  Tenders 

200  H.P.  Tenders 

X  Work  barges 

160,000 

40 

670 

_ Equipment  barges 

_ Fuel-water  barges 

250,000 

~4CT 

1.040 

2  Belly  anchor  barges  0 

10,000 

40 

80 

3  _Jrew  launch 

_  8.000  40 

30 

.  5  Survey  launch  @ 

280,000 

40 

580 

X  Skiff  and  outboard 

3,000 

4 

130 

Hoist  (  T.) 

Derrick  (  T.) 

0 

7.960 


$40,500  /month 
9.240 
550 


85,550 


/month 


16,790 


Note:  Assume  _  working  days  per  month.  Enter  monthly  costs  divided 

by  working  rfays  in  Part  IV. 


PART  IV 

DATA  INPUTS 
Variable 

DREDGE 
(WTHOD, 
RANGE,  X) 


Subscript.  (X) 


(1) 


(2) 


(3) 


(4>  (5)  (6)  (7) 

330  1,575  739  306  3,290  646 


(8) 


e 


•  V 


DREDGING  COST  RATES  FOR  PLANT  OPERATION 


(a) 


_Bucket-chain  Dredge  800  H.P. 


24  hour  operation  _ Dredging  Operation  only 

(b) 


PAYROLL  (Supervisor  and 
Engineer) 

_ Project  Manager 

^  Superintendent 

_ Captain 

1 _ Chief  Engineer 

1 _ Ci  vl  1  Eng  1  nee  r 

_1__  Office  Personnel 
1  Chief  Surveyor 

1  Surveyor 
Inspector 
Subtotal 

Taxes,  Insurance  and 
fringes  (  11  X) 

Total 

PAYROLL  (Operations,  Dredging) 

3  Leverman 

2  Match  Engineers  ,  Strikers 

2  Dredge  Mates 

2  Equipment  Operators  -  Tender 
Equipment  Operators  -  On  land 
1  Welders 

* Qllers« 

4  ‘Deckhands. 

_ Stewards 

_ Mess  Attendants 

_ General  Dump  Foreman 

_ Dump  Foreman 

_ Yard  and  Shoreman 

_ Other _ 

-  .  Subtotal 

14 

Work56  hours  /week 
Pay 64_  hours/week 
Monthly  wages  (4.34  weeks 

Taxes,  insurance  and 
fringes  C  21  2) 


PAYROLL  (Operations,  Transit) 

2-  Watch  Engineers 

2 _ pnot 

2  Dredge  Mates 

_ _Tender  Masters 

_ Tender  Operators 

_ Tender  Mates 

_4  Deckhands 

_ Stewards 

_ Mess  Attendants 

Yard  and  Shoremen 
Subtotal 

Work  40  Hours  Pay 
Pay  40  hours /week 

Monthly  wages  (4.)4  weeks 
Taxes,  insurance  and  fringes 

( _ 

Total 


“onthly  rate 

S  2,000 

1.900 

1,200 

1.000 

1,100 

900 

1.000 

11,500 

2,42Q 

13,920 

Hourly  rate 

$  10.70 
10.70 
10.40 

__a^ao_ 


OWNERSHIP  AND  ■  -  ERAT10N  (6 

month 7 year  operation! 

Plant 

Value  (estimate) 

i  ll  e 

M,  nth  \\  ,  >'h t 

Dredge  (  .  ) 

-3,3007000- 

50  years 

< 11,000 

Booster  Dredge  (  ) 

1  1,000  H.P.  Tenders 

428,000 

50 

1,430 

400  H.P.  Tenders 

200  H.P.  Tenders 

_ Work  barges 

160,000 

Zo 

670 

Equipment  barges 

1  Fuel-water  barges 

■250,000 

40 

1.040 

2  Belly  anchor  barges  @ 

10,000 

AQ. 

80 

^  _,reu  launch 

1  Survey  launch 

_ ajioo 

28,000 

Ad. 

40 

_ 30 

1.170 

2  Skiff  and  outboard  (3 

3,000 

4 

.250 

Hoist  (  T.) 

Derrick  (  T.) 

Bulldozers 

Pickup  trucks 

Office  barge  (trailer) 

Tractor/trailer 

Pipeline  (502  of  pipeline 
costs  from  Part  HI) 

Total 

4,452,000 

deprec iat Ion 

0 

15,670 

7.00 

OTHER  OWNERSHIP  COSTS. 

Interest  on  investment  (H  7) 

$81,620  / 

Yard  cost 

17,350 

Insurant  e 

1,500 

8,050 

Season  mobilization 

Lav  up  (  6  mont h/vear ) 

750 

Supplies,  hardware 

58,010 

130.15 

Repair  and  drv  docking 

Total  other  ownership  costs 

4,360 

X32I 

OTHER  OPERATING  COSTS 

36J50 

Fuel  C.  st 

.1*590  (2) 

^  ^  hours/month  X 

43,740 

2,040h.p.  x 

*067  gal  lon/hour/H .  r .  X 

$  .65  /gallon  “ 

$27 , 990 

5  10.70 

Water  and  lubricants 

500 

10.70 

Pipeline  (502  of  pipeline 

0 

12,74  0 

.10  ,_4Q_ 

costs  from  Part  III) 

Supplies,  subsistence 

471,640 


7.,  00 


9U6_ 

3.660 

3,330 

iMio 


41,230 


Hud 


Total  other  operating  costs 

PART  Ill 

PIPELINE  COSTS 

Floating  line 
Shoreline 


Note:  Assume  _  working  days  per  month.  Enter  monthly  costs  divineo 

by  working  days  in  Part  IV. 

PART  IV 

DATA  INPUTS 


(1)  (2) 


(3) 


Suhsrr lpt s  ( X) 
(4) 


DREDGE  * " '  ^  ( b) 

(KFTHno,  535  1,682  739  603  6,602  1,586 

RANGE  ,  X)  -  - ‘ -  — 1 - 
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DREDGING  COST  RATES  FOR  PLANT  OPERATION 


_ Barge  mounted  Backhoe  Dredge 

(a) 

p.ut  ; 


PAYROLL  (Supervisor  and 
Engineer) 

Project  Manager 
,  5  Superintendent 

_ Captain 

_ Chief  Eugineer 

1  Civil  Engineer 
5  Off  Ice  Personnel 
t  S  Chief  Surveyor 
.  5  Surveyor 

_  Inspector 

Subtotal 

Taxes,  Insurance  and 

fringes  (  21  X) 


“onthly  rate 

s  2ooo 


1900 
1700 
_ lflflQ 

_ nog 

— aog 
— ioog 
— 7-1-00- 
1490 

8590  (1) 


250  H.P.  hour  operation 

Dredging  Operation 

PART  U 

(b) 

OWNERSHIP  AND  OPERATION 
Plant 

( _  month/year  operation) 

Value  (estimate)  Life 

Monthly  costs 

Dredge  (  ) 

600.000 

40  years 

S-2JQ0 

) 

1  1 .000  H.P.  Tenders 

428,000 

50 

--L.A30 

400  H.P.  Tenders 

1  200  H.P.  Tenders 

2  Work  barges  @ 

1  Equipment  barges 

^  Fuel -water  barges 

200,000 

250,000 

40 

40 

-60 

1,330 

830 

1,040 

Belly  anchor  barges 

Crew  launch 

8,000 

40 

30 

r  S  Survey  launch(3 

280.000 

40 

-470 

3  Skiff  and  outboard(3 

3. 000 

__4_ 

_ 380 

Holst  ( _ T.) 


PAYROLL  (Operations,  Dredging) 
3  Leverman 

2  Match  Engineers  ,  Strikers 

2  _ Dredge  Mates 

3  Equipment  Operators  -  Tender 


Hourly  rate 

s  10.70 
10,70 
10.40 
9.80 


equipment  Operators  -  On  land 
Welders 
2  -oilers. 

4  » Deckhands. 

_ Stewards 

_ Mess  Attendants 

_ General  Dump  Foreman 

_ Dump  Foreman 

_ Yard  and  Shoreman 

_ Other _ 

Subtotal 

Work  56  hours /week 
Pay  ~p4hou r a /week 
Monthly  waRes  (4.34  weeks 

Taxes,  tnst*f*nce  and 
fringes  (.  ^  ^  ?) 

Total 


_ 8,.ao 

- 7-.  00 


-14SL3 


41490 


-8720  .  (2) 
50210  _ 


PAYROLL  (Operations,  Transit) 

1 _  Watch  Engineers 

_ Pi  lot 

1  _ Dredge  Mates 

2  _  Tender  Masters 

_ Tender  Operators 

Tender  Mates 

4 _ Deckhands 

Stewards 

Mess  Attendants 

_ Yard  and  Shore-  -*n 

Subtotal 

Work  Hours  Pay 

p.v  40  hours/week 

Monthly  wages  (4.,.  weeks 

Taxes.  Insurance  and  fringes 

i  21  i) 

Total 


Hourly  rate 

g_IQ.ZQ 


-40,4© 

_ Q  ,  Rf| 


7.00 


273tT 

umo: 

2510 

144>0- -  (3) 


Derrick  (  T. ) 
Bulldozers 
^Pickup  trucks 
^Office  barge  (trailer) 
Tractor /trailer 


Pipeline  (SOX  of  pipeline 
costs  from  Part  III) 


5,000 


2,140,000 

Total  depreciation 


140 

0 

8,210 


OTHER  OWNERSHIP  COSTS 

Interest  on  Investment  (  1 X) 

Yard  cost 

Insurance 

Season  mobilisation 
Lay  up  (  6  month/year) 

Supplies,  hardware 
Repair  and  dry  docking 
Total  other  ownership  costs 


s39,230  /month 
8,000 
200 
1km 

600 

ITMO 

2,010 

?7.750 


OTHER  OPF.RATI  NC  COSTS 
Fuel  Cost 

315  hours/month  X 
1, 525  h.p.  x 

.067  gal Ion/hour/H. P.  X 

_/ gal Ion  » 

Water  and  lubricants 

Pipeline  (50X  of  pipeline 
costs  from  Part  III) 

Supplies,  subsistence 

Total  other  operating  costs 


{20,920  / notnh 
500 
0 

14, 560 

s  35,980 


PART  111 

PIPELINE  COSTS  ^  Seryl  Rock 

Floating  line  $ _  S _ _  $ _ 

Shoreline  -  - — 

Total 


Not*:  Assume  _  working  days  per  month.  Enter  monthly  coots  divided 

by  working  days  In  Part  IV. 


PART  IV 

DATA  INPUTS 


Variable 


DREDGE 
(METHOD, 
RANGE,  X) 


O)  (2) 

330  1,931 


Subscripts  (%) 

(3)  (3)  (»)  (?)  (*) 

556  316  2,990  1,384 


DREDGING  COST  RATES  FOR  PLANT  OPERATION 


Barge  Mounted  Backhoe  Dredge  80QH.P. _ _hour  operation  _Dredeing  Operation 


(a) 

P._;T  1 

PAYROLL  (Supervisor  and 
Engineer ) 

^Project  Manager 
1  Superintendent 
1  Captain 
JL  Chle  ^Engineer 
1  Civil  Engineer 
^Office  Personnel 
Chief  Surveyor 
1  Surveyor 
J.  inspector 
Subtotal 

Taxes,  Insurance  and 


(b) 


PART  11 

OWNERSHIP  ANT)  OPERATION 


(6 


month/year  operation) 


Monthly  rate 

P 1  ant 

Value  (estimate) 

l.if  e 

Monthly  costs 

$ 

Dredge  ( _ ) 

1,1 50,50 0~ 

40_years 

s  5.630 

2,000 

1.900 

1.900 


r¥F 


frinses  (  ^1  i) 

Total 

PAYROLL  (Operations,  Dredging) 

_ 3  Leverman 

2  Watch  Engineers,  Strikers 
2  Dredge  Mates 

_ 4  Equipment  Operators  -  Tender 

Equipment  Operators  -  On  land 

_ 2.  Welders 

2* Oilers. 

4 “Deckhands. 

_ Stewards 

_ Mess  Attendants 

_ General  Dump  Foreman 

_ Dump  Foreman 

_ Yard  and  Shoreman 

_ Other _ 

Subtotal 

U\«rk_  56hours/week 
Pay  64  hours /week 

Mnnthlv  wages  (4.34  weeks 

Taxes,  Insurance  and 
fringes  ( _ %) 

Total 

PAYROLL  (Operations,  Transit) 

1  Watch  Engineers 
_  PI  lot 

|  Dredge  Mates 

2  Tender  Masters 
Tender  Operators 

_ Tender  Mates 

^  Derkhands 

_ Stewards 

Mess  Attendants 

_ _ Yard  and  Shoremen 

Subtotal 

Work  40  Hours  Pav 
P*v  40  hours /week 

Monthly  wages  (4. )4  weeks 
Taxes.  Insurance  and  fringes 
(  _ X) 

Total 


1,700 

1,000 

1,100 

~~^P0 

1,000 

11,500 

2.420 

13.920 

Hourlv  rate 

s  10.70 
10.70 
10.40 


„a^25_ 

.-a^aa 

IJXL 


175.6 
II .  240 


48,780 
10j.240  ( 
59,020 


Hourly  rate 

10.70 


10^40 

9.80 


Booster  Dredge  (  ) 

1 

1,000  H.P.  Tenders 

428^000 

50 

1 

400  H.P.  Tenders 

330.000 

50 

200  H.P.  Tenders 

y 

Work  barges 

160,000 

40 

2 

Equipment  barges 

200.000 

.4  CL 

i. 

Fuel-water  barges 

250,000 

40 

Belly  anchor  barges 

i 

„rew  launch 

6,000 

40 

JL 

Survey  launch 

280.000 

40 

4 

Skiff  and  outboard 

3,000 

4 

Hoist  (  T.) 

Derrick  (  T.) 

Bui  1  dozers 

Pickup  trucks 

1_ 

__  Office  barge  (trailer) 

5.000 

6 

Tractor/trailer 


Pipeline  (50^  of  pipeline 
costs  from  Part  III) 


?> 


3,243,000 

Total  depreciation 

OTHER  OWNERSHIP  COSTS 

Interesr  on  investment  ( H 
Yard  cost 
Insurance 

Season  mobilization 
Lay  up  (  ^  month/vear) 

Supplies,  hardware 
Repair  and  dry  docking 
Total  other  ownership  costs 


OTHER  OPERATING  COSTS 
Fue)  Cost 

315  hours /month  X 

2,440u.p.  x 

.  Q6.7 1'-’i  1 on/hour /H.P.  X 
s  .65  /gallon  » 

Water  and  lubricants 


s59  J_460  .V.cnth 
9i720 
,.600 
.6,440 
700 
27^300 
2,440 


7.00 


68.7 

2,750 

LU94Q 

2,500 

14, 446”,  „ 


Pipeline  ISO'  o!  pipeline 
cost  s  f  rom  Part  III) 

Supplies,  subsistance 

Total  other  operating  cost 

PART  Ml 

PIPELINE  COSTS 

Float ing  1 ine 
Shore  1 Ine 


s33.470 
_ _ 500 

0 

17,290 


Mud 


_Ia43Q 

1+1QD 

1.330 

1.670 

.1,040 

_ 30 

_  580 
500 


_ 1411 


0 

13,450 


106,660 


51,260 


Note:  Assume  working  davs  per  month.  Enter  monthiv  costs  niviueu 

by  working  days  in  Part  IV. 

PART  [V 

DATA  INPPT^ 


Vari.iM 

pRnx.f 


S.iLm.  r  ipr  s  >  X' 


u>  <)) 

MFTHi'L,  535  2,270  555  51  7  4J02  1,97: 

RANG!  ,  X  . 
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DREDGING  COST  RATES  FOR  PUNT  OPERATION 


Clamshell  Dredge  250  H.P.  24  hour  operation  _ Unloading  Barges 


(a) 

past  i  Assigned  to  barge 

PAYROLL  (Supervisor  and 
Engineer) 

_ Project  Manager 

_ Superintendent 

_ Captain 

_ Chief  Engineer 

_ Civil  Engineer 

_ __Office  Personnel 

_ Chief  Surveyor 

_ Surveyor 

_ Inspector 

Subtotal 


Taxes,  insurance  and 
fringes  ( _ X) 

Total 

PAYROLL  (Operations,  Dredging) 
_ Leverman 

2  Watch  Engineers  ,  Strikers 

_ Dredge  Mates 

_ 2_E<Juipment  Operators  -  Tender 

4  Equipment  Operators  -  On  land 

1  Welders 

2  Oilers. 

4~  Deckhands. 

_ Stewards 

_ Mess  Attendants 

1  General  Dump  Foreman 

_ Dump  Foreman 

_ Yard  and  Shoreman 

_ Other _ 

16  Subtotal 

Work  56  hours /week 

Pay7l4  hours/week 
Monthly  wages  (4.34  weeks 

Taxes,  Insurance  and 
fringes  C  21  X) 

Total 

PAYROLL  (Operations,  Transit) 

1  Watch  Engineers 

_J _ Pilot 

_ Dredge  Mates 

1  Tender  Masters 

_ Tender  Operators 

_ Tender  Mates 

4  Deckhands 

_ Stewards 

_ Mess  Attendants 

_ Yard  and  Shorsnen 

Subtotal 

Work40_  Hours  Pay 

Pay4Q  hours /week 
Monthly  wages  (4.34  weeks 
Taxaa,  insurance  and  fringes 

<  21  p 

Total 


Monthly  rate 
$ 


Hourly  rate 

s  10.70 
10.70 

9.80 


(b) 


OWNERSHIP  AND  OPERATION  (_ 


month/year  operation) 


Hourly  rate 

$ _ 

10.70 


9.80 
7.60 
8.25 

8.80 
7.00 


10.70 

135.95 

B.  700 

37,760 
-7^30  (2) 
45,690 


.  Tractor/trailer 

Pipeline  (SOX  of  pipeline 
costs  from  Part  III) 


1,635,000 

Total  depreciation 


OTHER  OWNERSHIP  COSTS 


,11 


7.00 


59.2 

2.370 

10,290 

2,160 

12,450 


Interest  on  investment  (_ 
Yard  cost 
Insurance 

Season  mobilization 
Lay  up  (  6  month/year) 

Supplies,  hardware 
Repair  and  dry  docking 
Total  other  ownership  costs 

OTHER  OPERATING  COSTS 
Fuel  Cost 

3 1  5hours/ month  X 

885h.p.  x 

■  067 aallon/hour/ti.P.  X 
s  .65  __/gallon  - 

Water  and  lubricants 

Pipeline  (50X  of  pipeline 
costs  from  Part  III) 

Supplies,  subsistance 

Total  other  .operating  costs 

PART  III 

PIPELINE  COSTS 

Floating  line 
Shoreline 


X) 


$29,980 


JL 


390 

270 


5,760 


TT, 

T, 


600 

550" 


TOO 


14,560 


Mud 


Sand 


Plant 

Value 

(estimate) 

Life 

Monthly  costs 

Dredge  (  ) 

600,000 

40  years 

$  2.500 

Booster  Dredge  (  ) 

1.000  H.P.  Tenders 

1  400  H.P.  Tenders 

330,000 

40 

_1aJSQ 

_ 200  H.P.  Tenders 

1  Work  barges 

16 

iQ.QQO 

A£L 

670 

1  Equipment  barges 

K 

>0  J  000 

40 

830 

J, _ Fuel-water  barges 

250,000 

40 

1.040 

Belly  anchor  barges 

1 _ .Jrew  launch 

8.000 

ACL 

_ 30 

_ Survey  launch 

4  Skiff  and  outboard 

3.000 

~4~ 

_5 .ODD 

_ Hoist  ( _ T.) 

Derrick  (  T.) 

_2 _ Bulldozers80  H*P# 

30.000 

20 

.  500 

2  Pickup  trucks 

5,000 

4 

420 

1  Office  barge  (trailer) 

5.000 

6 

140 

o 

12,510 


/month 


$70,660 


$26,700 


Note:  Assume  _  working  daye  per  month.  Enter  monthly  costa  divided 

by  working  days  in  Part  IV. 

PART  IV 

DATA  INPUTS 
Variable 

DREDGE 
{METHOD, 

RANGE,  X) 


Subscript a  (X) 


(i) 


a) 


o> 


(4)  (5)  (6)  (?) 

o  1,757  479  481  2,718  1,027 


(8) 


5-30 


•  v 


f  larwiH1 11  Dredge  "  P- 


T  F  ’  FOB  BI  AS’  IPFRAU  'S 

24  hour  operation 


Unloading  Barges 


.  i  gned  to  dredge 


fie-'ster  -- 

L,()Ou  H.«*.  lender* 

2  ^00  H,i  .  lenders 

201'  H.P.  lenders 
1  V>r*  Sdrprs 
^  _  £qu i pmetif  barges 
|  Fuel -wat.r  barges 

He  11 v  an'hor  barges 


Sutvev  !  iun«*b 

5  Skit!  and  outboard 


m.  nt  ‘I  'vt-iir  upe rat  Ion  i 
J-i  1  (it-  <  t-$  t  i  ma t_e ) _  _  ’  *' 

"  1 ,  250,000  40  y.-A 


330,000  40 

T6OT0OO  40 
200,000  40 

2 50, goo  40 


8^000  40 

3,000  4 


Monthly  rusts 


5^_63Q 


2,750 


aliens,  Dre.giitgi 


hn.T inert  s  ,  Str Ihers 


hour  In  rate 


10.70 


...n  ,.f«u.T»  -  ;*d«  . 

, . . .  .  . O’  .  .7*60 

8.25 


10.70 


201.15 

12,870 

35,860 

11,730 

67,590 


10.70 

10.70 


_  Derr  i  ek  (  __  T  •  1 

4  HuilUi’z«rs  130  H.P. 

4  Pickup  trunks 

1  01  tire  barge  (trailer) 

I  raetor / 1 tailor 

pipeline  (50*  of  pipeline 
costs  1  rotr.  Putt  HI  ) 


*55^000  20 
5 , 000  4 

5j 000  6 


2,888,000 


. t a  1  tieproi  iar  1  on 


OTIiKR  OWNKRSH1P  O'STS 


Season  mobilization 
lav  up  1  ^  m- •rttb  year) 

Supplies,  hardware 
Repair  and  drv  do.- king 
T.<ta‘.  other  t'wnetship  oosts 


!■: Hi  !,  V>!  FKATINi;  »  0  ^ 

Fuel  tost 

3l5h.MSr,  rtonth  X 
2 , 360k.  .  x 
.  067s.t!  ioR'h-Mir.'H.r.  X 
$  .  65  'itAlioa  • 

Water  and  lubricants 

Pipeline  l 50'  of  pipeline 
,.>sts  1  roir  Part  III) 

Supplies,  subs i stance 

Total  other  'pirating  costs 


5  3j_l  90  n. 
17^640 
'  _  600 
5,950 
705 

497620 

4,430 


>12jJ8Q 

_ 500 

_  0 
217840 


1,830 

830 

140 

0 

13,340 


>132.135 


<54^,720 


59.20 


1*1  P FI. INK  It^rs 

Float  ing  Mne 


2,370 

10,290 


A..un ,»  26  «rKlnn  a.y«  I>«r  »onth.  tnt.r  .out  My  co.t.  dlvldM 

Fv  working  days  in  Part  IV. 


2,160 

12,450 


DATA  INPUTS 


DRHV..F 
(MFTHOD, 
RANr.K,  X) 


Subacrlpta  (X) 


0°  2,600  479  sTj  5,  $2  2^05  (?>  (>> 


i 


DREDCINC  COST  RATES  FOR  PLANT  OPERATION 

1  -  175  cubic  yard  Barge  per  tow 


PAYROLL  (Supervisor  and 
Engineer } 

_ ^Project  Manager 

Superintendent 


Chief  Engineer 
_Civil  Engineer 
Office  Personnel 
Chief  Surveyor 


Taxes,  insurance  and 
fringes  ( _ %) 


OWNERSHIP  AND  OPERATION  ( _  month/ year  operation) 

Monthly  rate  Plant  Value  (estimate)  Life  Monthly  costa 

$  Towboat  1,000  H.P.  428,000  50  si. 430 


Barge  175 

__1,000  H.P.  Tenders 
__400  H.P.  Tenders 
__200  H.P.  Tenders 
_Work  barges 
^Equipment  barges 
__FueI-water  barges 
Belly  anchor  barges 

_view  launch 

_ Survey  launch 

Skiff  and  outboard 


200.000  40 


PAYROLL  (Operations,  Dredging) 
2  Leverman 


,  5  Watch  Engineers,  Strikers 
_ Dredge  Mates 

_ Equipment  Operators  -  Tender 

Equipment  Operators  -  On  land 

_ Welders 

»  Oilers. 

4-Deckhands. 


Mess  Attendants 
_General  Dump  Foreman 
_Dump  Foreman 
Yard  and  Shoreman 


Work  56ho  urs /week 
Pay  64"  hours /week 
Monthly  wages  (4.34  weeks 

Taxes,  Insurance  and 
fringes  ( _ X) 


PAYROLL  (Operations,  Transit) 
_ Watch  Engineers 


Hourly  rate 

S-ICLZH 
-HU  7a 


54.75 


15.190 

3.190 

18,380 


Hourly  rate 


_Dredge  Mates 
Tender  Masters 


Tender  Operators 
Tendei  Mates 


_Mess  Attendants 
Yard  and  Shoremen 


_ Pickup  trucks 

_ Office  barge  (trailer) 

Tractor/trailer 

Pipeline  (50%  of  pipeline 
costs  from  Part  III) 


628,000 


Total  depreciation 


2,260 


OTHER  OWNERSHIP  COSTS 


Interest  on  investment  (  n« 


Season  mobilization 
Lay  up  (  6  roonth/year) 

Supplies,  hardware 
Repair  and  dry  docking 
Total  other  ownership  costs 

OTHER  OPERATING  COSTS 
Fuel  Cost 

3T5  hours /month  X 

1  .OQOh.p.  x 

.  067 Rallon/hour/H.P.  X 


Water  and  lubricants 

Pipeline  (50%  of  pipeline 
costs  from  Part  111) 

Supplies,  subsistence 

Total  other  operating  costs 


PIPELINE  COSTS 


Floating  line 


$144'92(Lnth 

.  3,67,0 
190 
1.730 
500 
'  1CT,  310 
915 


$162,235 


$13,720  /TOnth 
200 

0 

5,920 


,19,840 


Work  Hours  Pay 

Pay  hour  s  .'week 

Monthly  wages  (4.34  weeks 
Taxes,  Insurance  and  fringes 


Note:  Assume  _ working  days  per  month,  inter  monthly  costs  dlvldsd 

by  working  days  In  Part  IV. 


DATA  INPUTS 


DREDGE 
x(  METHOD, 
RANGE,  X) 


Subscripts  (X) 

<‘>  <5)  (*>  <?r 

87  6.240  763 


■v 


W 


2  -  175  cubic  yard  Barge  per  tow 


1.4  dO 

1,670 


r ' Towboat  1,000  H  .T  -428,000  50 

2  Uarvt  200,000  40 


-at.  h  Fnginee;  <  , 


0 

>  10.70 
10. 7;' 


..x "merit  z  ■■  r>  -  render 
. ;  -•.  nt  i  !}■  r  ‘.and 


6-::. 


MeSS  At  t «*  .  M::t  s 
..emu  r.r  t'-'v 
I'urav*  *  ff  * *i 
:  >rd  and  ;h  >••.*  dr, 
r  her 

Subt  'td) 


■s  ■  r  k  56  hours  .  wi 

64  -rs/uv 


■iz\'.rrw: 


and 


t  a  l 

PAYRi'I.I.  (Operations.  Irons  it) 
«.i t  i ::  hni(ineersi 

_ Pilot 

Dredge  Mate!) 
fender  Master* 

Tender  Operator* 

Tender  Mate': 

_Deckhands 
Stewards 
Mess  Attendants 

_ Yard  and  Shoremen 

Subt  ot  a  1 

Work  Hn  i » r  A  Pav 

Pay  hours /week 

Monthly  wages  i*-  weeks 

Taxes,  insurance  and  fringe 

{  l> 


•.00 


b8 . 75 

’  4,400 

.1 9 , 100 
4,010  , 
2.3.,  HQ. 

H-’ur !v  rate 


sis  •  t  or  :  *i  r  t 


828,000 


,.11 


11,510 

4,210 

190 

-720 

500 

11,820 

1,050 


-13,720 

200 


3 , 1  00 


30,000 


f.is,*n  m<'M  i  l  •at  i  : 
„  .  6_  - 
•ipplus,  hardware 


315  ,  r 

1,000,,.-,'. 

.  067“,ilor* hrur  *••• 

*  -65 _ .***'* 1,n  - 

Wafer  in,:  1-ibri.  mr*. 

:  ipel  >:•«.  »  -  '  •?  pipe  I 

st  «  !  ro~  Part  I  I  !  ' 

Supplies,  s,ihs  l  st  .nu  e 

.. -i.ii  . * t  r» •  - 1  ••por.ii  inc 


r  i !  • t in g  1 
Sho  re  1 lne 


Note:  Assume  working  days  per  month.  fcntn  -'nttuv  ,-Hts  dl 

by  working  davs  In  Part  I'-. 

PART  I_V 

DATA  INPUTS 


21,6^5 


Variable 

0RKIKJF 

Off.THi’D, 

RAN-.K.  X) 


Subsc  r  i  t't  s  X  * 


i  1» 

o 


a) 

889 


,  i  > 
0 


1  19  1  ,  154  833 
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DREDGING  COST  RATES  FOR  PLANT  OPERATION 


4  -  175  cu  yd  Barge  per  tow 


inch  Dredge  _ 

'AHT  I 

PAYROLL  (Supervisor  sod 
Engineer ) 

_ _ Project  Manager 

Superintendent 

_ Captain 

_ Chief  Engineer 

_ Civil  Engineer 

_ Office  Personnel 

_ Chief  Surveyor 

_ Surveyor 

_ Inspector 

Subtotal 

Taxes,  Insurance  and 
fringes  ( _ X) 


feet  transit  distance 


“onthly  rate 


hour  operation  feet  transit 

-PART  II 

OWNERSHIP  AND  OPERATION  ( _  month/year  operation) 

pjant  _ Value  (estimate)  Life 

wesgr  fTowboat  ilOOOHP  $428.000— 5Q-ycars 
taMu  "--■‘q-  <  Barges  _ 2 QQ, 000-40- 

1,000  H.P.  Tenders  - -  - - 

_ 400  H.P.  Tenders  - - 

200  H.P.  Tenders  - - - 

_ Work  barges  _  _ 

_ Equipment  barges  ____ ___ __  - — 

_ Fuel-water  barges  _ _  _ 

Belly  anchor  barges  _  _ 

Crew  launch  _  _ 

_ Survey  launch  _ _  _ 

Skiff  and  outboard  .  _ 


Monthly  costs 

S 14-10— 

m- 


PAYROLL  (Operations,  Dredging) 
_ 2^L«ve  naan 

.  5  Watch  Engineers  ,  Strikers 

_ Dredge  Mates 

_ Equipment  Operators  -  Tender 

Equipment  Operators  -  On  land 

_ Welders 

•  Oilers. 
ft  ♦ Deckhands* 

_ Stewards 

_ Mess  Attendants 

Ceneral  Dump  Poremsn 

_ Dump  Foreman 

_ Yard  and  Shoreman 

_ Other _ _ 

Subtotal 

Wor  56_  hours /week 
Pay  ft 4  hours /week 
Monthly  wages  <4.34  weeks 

Taxes,  Insurance  and 
fringes  C  _  X) 


PAYROLL  (Operations,  Transit) 

_ Watch  Engineers 

_ Pilot 

_ _ Dredge  Matee 

Tender  Masters 
Tends r  Opsretors 

_ Tender  Mates 

_ Deckhands 

_ _ Stewards 

_ Mesa  Attendants 


Hourly  rate 

S 10.70 
10.70 


58.73 

~  4400 

19,100 

4,010 

23,110 


Hourly  rate 


_ Pickup  trucks 

_ Office  barge  (trailer) 

_ Tractor/trailer 

Pipeline  (50X  of  pipeline 
costs  from  Part  III) 


1,228,000 


Total  depreciation 


4760  (4) 


OTHER  OWNERSHIP  COSTS 

Interest  on  investment  (  1  1  X) 

Yard  cost 

Insurance 

Season  mobilisation 
Lay  up  (  6  month/year) 

Supplies,  hardware 
Repair  and  dry  docking 
Total  other  ownership  costs 

OTHER  OPERATING  COSTS 
Puel  Cost 

315  hours/month  X 

i&w-HP- 

■  UP/  gallon/hour/H. p.  x 

S  .65  _/ gal  Ion  ■ 

Water  and  lubricants 

Pipeline  (50X  of  pipeline 
costs  from  Part  III) 

Suppllee,  subsistence 

Total  other  operating  costs 


522^10,  /month 

.  5.29Q 

..  1.9  a 

-0^100 
500 
14  ,.840. 

1 ,32(1 


45,750  (5) 


$13,720  /month 
200 
0 

'  7,735 


21,655 


PIPELINE  COSTS 
Floating  Uric 
bhorellne 


Yard  end  Shoremen 


Work _ Houre  Pey 

Fey _ houre/week 

Monthly  wegee  (4.3A  week. 
Ten*.  Ineurence  end  frlngce 

C. _ l) 

lotft- 


Note!  A, bum  _ working  deye  per  month.  Enter  monthly  coott  mviaod 

by  working  deye  in  Pert  IV. 


DATA  INPUTS 


DREDGE 
(METHOD, 
RANGE,  X) 


Subecrtpte  (X) 


(5)  (6) 

1760  833 


inch  Dredgt 


I  . »S 7  FATES  FOR  FLAM  i»W;xa]  MS 

cu  vd  Bargu  per  Tow 
H.P.  hour  operation 

KSHir  AN!  ‘‘lb  RAT  It'S 


H<  I  :  tuj.er.ii  ii'Ms,  ! redging' 


it  :.  Eiu. i n»«- 1 <  ,  Strikers 


:  t;  ii^-nent  Operator*  -  lender 
.4., :  iV'.enC  :*er.»{  : •  1  -n  I.m.i 


-  X.  00 


Mvht-  Attendants 
■tin  r  >1  i)i  r.p  F"i 
Damp  Foreman 
Yard  and  Shore::1.. 


•••  t k  hour*  /week 

Pav  ^4Vdurs^wee^ 
MiUthi1  wages  t  4 .  54  weeks 

faxes.  Insurance  and 
t  rinses  (. _ '■) 


PAYS*1*.!.  /Operations,  Transit) 
Sat  eh  Engineers 


Dredge  Maces 
Tender  Masters 


Tender  Operators 


60.1  . 


16710 

33lQi 

26220 


Hourly  rate 


feet  transit  distant- 


Towboat  2Q00HP  52,000,000  SO, 
Barge  , 1000  800,000  40 


■  6670 
333Q 


0  "(1) 

H'.'urK  i.ite 

?  10.70 
10.70 


*.  II.  barges 

fquipment  harges 


Tnei-w.it  n  barges 
belly  anchor  targes 


Skiff  and  outboard 


Pickup  trucks 
office  barge  (trailer) 


Tractor/trailer 


Pipeline  ( 50";  of  pipeline 
costs  from  Part  111) 


2,800,000 


!  >til  depreciation 


10.000  U) 


OTHKR  OWNERSHIP  COSTS 


Interest  on  Investment  1  _ 

Yard  lost 

Insurance 

Season  mobilization 

Lay  up  l _ month/'year ; 

Supplies,  hardware 

Repair  and  dry  docking 

Tot  il  other  ownership  costs 

OTHER  OP  ERA r INC  COSTS 
‘;,,3C 

hours/month  X 
^  X 

•  ^6  /  Ba  1  lon/hour  ,'H .  P .  X 
$  *  65  /gallon  " 

Water  and  lubricants 

Pipeline  ( SOI  of  p  pellne 
costs  f rom  Part  III) 

Supplies,  subsistence 

Total  other  operating  costs 


s51.330/  month 
26,770 

_ 91Q 

2,310 

_ 700 

47.140 

4,19.0 


O23*3&0  (5) 


;  27,440, 


^4,060 


Mesa  Attendants 
Yard  and  Shoremen 


PIPELINE  COSTS 


Floating  line 


Work  Hours  Pay 

Pa v  hours/week 

Month i y  wages  (4.14  weeks 
Taxes,  insurant e  and  fringes 


Note;  Assume 


working  daya  per  wrath.  bn tar  annthly  costa  diviaad 


by  working  days  in  Part  IV. 


DATA  INPUTS 


ORE  DCF. 
(METHOD, 
RANGE,  X) 


Subscripts  (X) 

o>  <i>  a) 

385  4744  1316 


v 


•w 


DREDCINC  COST  RATES  EOI  PLANT  OPERATION 


2-1,000  cubic  yard  Barge  per  tow 


g.UI  I 

PAYROLL  (Supervisor  and 
Engineer) 

_ Project  Manager 

_ Sunerlntendent 

_ Captain 

_Chit*f  Engineer 

_ Civil  Engineer 

_ Office  Personnel 

_ Chief  Surveyor 

_ Surveyor 

_ Inspector 

Subtotal 

Taxes,  insurance  and 
fringes  ( _ X) 

Total 


uor.thly  rate 

$ _ 


PAYROLL  (Operations,  Dredgin.  ) 

2 

Leverman 

1  Watch  Engineers  ,  Strikers 
_ Dredge  Mates 

_ Equipment  Operators  -  Tender 


Hourly  rafe 

S  10.70 
10.70 


Equipment  Operators  -  On  land 

_ Welders 

•  Oilers. 

6‘Peckhands. 

_ Stewards 

_ Mess  Attendants 

_ General  Dump  Foreman 

_ Dump  Foreman 

_ Yard  and  Shoreman 

_ Other _ _ 

Subtotal 


7.00 


74.1 


Work  56  hours /week 
Pay  54  hours /week 
Monthly  wages  (4.34  weeks 

Taxes,  Insurance  and 
fringes  ( _ X) 

Total 


4,/40_ 

20.570 

4.320 

24,890 


PAYROLL  (Operations,  Transit)  Hourly  rate 

_ Watch  Engineers  v - 

_ Pilot  - 

_ Dredge  Mates  - 

_ Tender  Masters  - - 

_ Tender  Operators  - 

_ Tender  Mates  - - 

_ Deckhands  - 

_ Stewards  - 

_ Mess  Attendants  - 

_ Yard  and  Shoremen  - 

Subtotal  - 


PART  II 

OWNERSHIP  AND  OPERATION  ( _  month/year  operation) 

Plant  Value  (estimate)  Life 

Towboat  2,O00  H.P.  2,000,000  5Qy«»r« 
2  Barge  1,000  _  800,000  40. 

_ 1,000  H.P.  Tenders  _  _ 

_ 400  H.P.  Tenders  _  __ _ 

_ 200  H.P.  Tenders  _ _  _ 

_ Work  barges  _ _  _ 

Equipment  barges  _________  _ 

_ _ Fuel-water  barges  _  _ 

_ Belly  anchor  barges  _  _ _ 

l'w  launch  _ _ 


_ Survey  launch 

_ Skiff  and  outboard 

_ Hoist  ( _ T. ) 

_ Derrick  ( _ T.) 

_ Bui ldozers 

_ Pickup  trucks 

_ Office  barge  (trailer) 

_ Tractor/trailer 

Pipeline  (50X  of  pipeline 
coats  from  Part  III) 


3,600,000 


Total  depreciation 


Monthly  costa 

s  6,670 

6.67Q 


_ 0 

13.340 


OTHER  OWNERSHIP  COSTS 

Interest  on  Investment  (  -II*) 

Yard  cost 

Insurance 

Season  mobilization 
Lay  up  (  6  month/year) 
Supplies,  hardware 
Repair  and  dry  docking 
Total  other  ownership  costs 

OTHER  OPERATING  COSTS 
Fuel  Cost 

3 1 5  hours /month  X 

2  .OOOh.p.  x 

■  067  Rallon/hour/H.P.  X 
S  -65  /gallon  - 
Water  and  lubricants 

Pipeline  (SOX  of  pipeline 
costs  from  Part  III) 

Supplies,  subsistence 

Total  other  operating  costa 


$  66  ,  OOQmonth 

18.920 

910 

3,080 

700 

53,170 

4.730 

SL47.510 


$27 ,440  /month 
0 

8,190 

$35,880 


PART  111 

PIPELINE  COSTS 

Floating  line 
Shoreline 

Total 


qud 


Send 


Rock 


o 


Work  Hours  Pay 

Pay  hours/week 

Monthly  wages  (4.34  weeks 
Taxes,  Insurance  and  fringes 

( _ %) 

Total 


Note:  Assume  _  working  days  per  month.  Enter  monthly  costs  divided 

by  working  days  in  Part  IV. 


PART  IV 


(3) 


DATA  INPUTS 


Variable 

DREDGE 
(METHOD, 
RANGE,  X) 


U;  (2) 

0  957 


Subscript.  (X) 


(3) 

0 


<*>  (3)  •«) 

513  5,673  1.380 


O) 


(!) 
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DREDGING  COST  RATES  FOR  PLANT  OPERA! ION 


4-1,000  cubic  yard  Barge  per  tow 


PAYROLL  (Supervisor  and 
Engineer; 


or.tMv  rate 


Project  Manages 

Superintendent 

Captain 

tlilei  Engineer 
;;ivtl  Engineer 
Hit  ice  Personnel 
Chief  Surveyor 
Surveyor 
inspector 
Subtotal 


Taxes,  insurance  and 
fringes  ( _ X) 


Dredging) 


PAYROLL  (Operation* 

2  Lever man 

1  Watch  Engineers,  Strikers 

_ Dredge  Mates 

Fquinment  Operators  -  Tender 
Equipment  Operators  -  On  land 

_  Welders 

*  Oilers. 

6- 


Hourly  rate 

$  10^70 
10.70 


_ *  Deckhands. 

_ Stewards 

_  Mess  Attendants 

__  Genera)  Dump  Foreman 
_  Dump  Foreman 

_ _Yar d  and  Shoreman 

Other _ _ 

Subtotal 


7.00 


74.1 


W,rk56  hours /week 
Pay  64  hours /week 
Monthly  wages  t4.34  weeks 


faxes,  insurance  and 
fringes  t  21  - > 


4 ,7451 

20,570 


PAYROLL  (Operations,  Transit) 


Watch  Engineers 
Pilot 

_Dreiige  Mates 
Tender  Masters 
Tender  Operators 
Tender  Mates 
Deckhands 
Stewards 
Mess  Attendants 
Yard  and  Shoremen 
Subtotal 


Work  Hours  Pay 

Pay  hours /week 

Monthly  wages  (4.14  weeks 
Taxes,  Insurance  and  fringes 

( _ X) 

Tota  1 


PAki  II 

OWNERSHIP  AND  OPERA  I  ION 
_ P 1  ant  _ 

~  towTSoa t  5, 000  H. P .  2,000^,000  50 


'TKItll  1'  ' 

value  (c-s 


Barge  1,000 


800,000  40 


6,670 
13^  330 


1.000  H.P.  lenders 
400  H.P.  Tenders 
J00  H.P.  Tenders 
Work  barges 
Equipment  barges 
Fuel -water  barges 
Belly  anchor  barges 
.lew  launch 
Survey  launch 
Skiff  and  outboard 
Hoist  (  T. ) 

Derrick  (_ _ T. ) 

Bui ldozers 

Pickup  trucks 

Oil  ice  barge  (trailer) 

Tractor/ 1  rai ler 


Pipeline  ( 502  of  pipeline 
costs  from  Part  ill) 


5,200,000 

Total  depreciation 


20,0.00 


OTHER  OWNERSHIP  COSTS 


Inteiest  on  investment  <  _ 

Yard  tost 
Insurance 

Season  mobilization 
Lay  up  (_6  _  month/year) 
Supplies,  hardware 
Repair  and  drv  docking 
Total  other  ownership  costs 


11 


-95, 330  rumtii 
23,220 
910 
4_,  620 
700 
65, 230 
5,810 


U95A8_20 


(2> 

24,890 


OTHER  OPERATING  COSTS 
Fuel  Cost 

315  hours/month  X 
2 .  QQQh.p.  x 

.062  s-11  lon/hour/H.P. 
$  -65  /gallon  ■ 


Water  and  lubricants 


$2  lj  440  / motu ii 
250 


Pipeline  (50';  of  pipeline 
costs  from  Part  III) 


Supplies,  subsistance 
Total  other  operating  costs 


0 

8,190 


3.5,880 


PART  _M  1 

PIPELINE  COSTS 


Float lng  I ine 
Shorel ine 


Note:  Assure  working  days  per  month.  Enter  monthly  costa  divider 

hy  working  days  in  Part  IV. 


PART  IV 

DATA  INPLTS 


jh«j;  r  1  of  s  •  y  i 


dredge 

(MFTHoi', 
RANGi .  Y . 


'1'  U> 

0  957 


0  709  7,532  1,380 


5-37 


v 


DREDGING  COST  RATES  FOR  PLAJCT  OPERATION 


6-1,000  cubic  yard  Barges  per  tow 


PAST  I 

PAYROLL  (Supervisor  and 
Engineer) 

Project  Manager 

_ Superintendent 

_ _ Captain 

_ _ Chief  Engineer 

_ _ Civil  Engineer 

___ _ Office  Personnel 

_ _ Chief  Surveyor 

_ Surveyor 

_ Inspector 

Subtotal 

Taxes,  Insurance  and 
fringes  ( _ X) 

Total 

PAYROLL  (Operations,  Dredging) 

2  Levertoan 

1  Watch  Engineers  ,  Strikers 
_ Dredge  Mates 

__ _ Equipment  Operators  -  Tender 

Equipment  Operators  -  On  land 

_ Welders 

•  Oilers. 

&D»ckhandg. 

_ _ Stewards 

Mess  Attendants 

_ General  Dump  Foreman 

Dump  Foreman 

_ Yard  and  Shoreman 

_ Other _ 

Subtotal 

Work  56houra/week 
Pay64  hours/week 
Monthly  wages  (4.34  weeks 

Taxes,  Insurance  and 
fringes  ( _ X) 


“onthly  rate 

S _ _ 


Hourly  rafe 

$  10.70 

-10.  .70 


7.00 


74.1 

20.570 

4.320 


24,890 


PAYROLL  (Operations,  Transit) 

_ Watch  Engineers 

_ Pilot 

Dredge  Metes 

_ Tender  Hesters 

Tender  Operstors 

_ _ Tends r  Mates 

_ Deckhands 

_ _ Stewards 

_ Mess  Attsndaots 

_ _ Yard  and  Shoremen 

Subtotal 

Wbrk _ Hours  Pay 

Pay _ hours /wask 

Monthly  wages  (4.34  weeks 
Toms  ,  insursncs  and  fringes 

< _ *) 

Total 


Hourly  rate 


PART  II 

OWNERSHIP  AND  OPERATION  (  month/year  operation) 

_ Plant  I ue  (estimate)  Life 

toyboat  2,000  H.P.  2T 000. 000  50  y.„' 
6  Barge  1 ,000  _  800,000  4Q 

_ 1,000  H.P.  Tenders  _ 

_ 400  H.P.  Tenders  _  _ 

_ _ 20Q  H.P.  Tenders  _ _ _ _ 

_ Work  barges  _ _ 

_ Equipment  barges  _ .  .  _ 

_ Fuel-water  barges  _ _ 

Belly  anchor  barges  _  _ 

_ Crew  launch  _ _ _ 

_ _ Survey  launch  ___ ______  _ 

_ Skiff  and  outboard  _______  _ 

_ Hoist  ( _ T.)  _  _ 

_ Derrick  ( _ T.)  _  _ 

_ _ Bulldozers  . 

_ Pickup  trucks  _  _ 

_ Office  barge  (trailer)  _ 

_ Tractor/trailer  _____ ______  _____ 

Pipeline  (50Z  of  pipeline 
casts  from  Part  III) 


Monthly  costs 

6,670 

JUUW 


6,800,000 

Total  depreciation 


26,670 


OTHER  OWNERSHIP  COSTS 


111 


$124 , 67Qmonth 
25,370 
910 
6t  1  SO 


700 


77,290 

6,890 


$  241.980 


(2) 


Interest  on  investment  ( 
Yard  cost 
Insurance 

Season  mobilization 
Lay  up  (_  6  month/year) 
Supplies,  hardware 
Repair  and  dry  docking 
Total  other  ownership  costa 

OTHER  OPERATING  COSTS 
Fuel  Cost 

3 15  hours /month  X 
2.000h.p.  x 

»  Q67 8a^on/hour/H.  P.  X 
$  e65-  /gallon  • 

Water  and  lubricants 

Pipeline  (501  of  pipeline 
costs  from  Part  III) 

Supplies,  subsistence 

Total  other  operating  costs 

PART  III 

PIPELINE  COSTS 

Floating  line 
Shoreline 

Total 


Note:  Assume  _ _  working  days  per  month.  Inter  monthly  coets  divided 

by  working  days  in  Part  IV. 


$27,440  /month 
250 


8,190 


Hud 


Sand 


$35 1 880 


Rock 


O) 


DATA  INPUTS 


Variable 


Subscripts  (R) 


h*TH0C, 
RANGE,  X) 


(1) 

0 


(2) 

957 


<*>  (5)  («)  (?) 

.026  9,307  1.380 


5-38 


(») 


— -v 


inch  Drege 


dredging  cost  rates  for  plant  operation 
-1,000  cubic  yard  Barges  per  tow 
H.P.  hour  operation  _ 


feet  transit  distance 


PAYROLL  (Supervisor  and 
Engineer) 

_ Project  Manager 

_ Superintendent 

Captain 

_ Chief  Engineer 

_ Civil  Engineer 

Office  Personnel 

_ Chief  Surveyor 

_ Surveyor 

Inspector 

Subtotal 

Taxes,  Insurance  and 
fringes  (  _  *) 

Total 

PAYROLL  (Operations,  Dredging)  ^ 
2  Leverman 

1  Watch  Engineers ,  Strikers 
_ Dredge  Mates 

_ Equipment  Operators  -  Tender 

Equipment  Operators  -  On  land 

_  Welders 

^Oilers. 

6  « Deckhands. 

_ Stewards 

_  Mess  Attendants 

General  Dump  Foreman 
Dump  Foreman 
Yard  and  S„orem*n 


Monthly  rate 

$ _ 


Hourly  ra^e 

s  10.70 

JULM. 


Work  56.  hour s /week 

Pay  £4  hours /week 
Monthly  wages  (4.14  weeks 
Taxes.  Insurance  and 
fringes  _ „*) 


PAYROLL  (Operations,  Transit) 
_ Watch  Engineer# 


^Dredge  Mates 
Tender  Masters 
Tender  Operators 
^Tender  Mates 
^Deckhands 
^Stewards 

Mess  Attendants 
Yard  and  Shoremen 


PART  II 

OWNERSHIP  and  OPERATION  ( _  month/year  operation) 

pi  nr  Value  (estimate)  Life 

-E5%E5at  4,000^^^-77300^000  Mj^e. 
9  Barges  1a  000  >  _8Q£LrOdO -4Q_ 

1,000  H.P.  Tenders  - -  - 

400  H.P.  Tenders  - - — —  — - 

200  H.P.  Tenders  -  - 

__ _ Work  barges  - - —  - 

_ Equipment  barges  - - - 

_ Fuel -water  barges  - - 

Belly  anchor  barges  _ _  _ 

Crew  launch  _ _  —  ■  -  - 

_ Survey  launch  -  - 

_ Skiff  and  outboard  _ — « 

_ Hoist  (  T-)  - —  - - 

Derrick  (  T . )  -  ■  -  - 


_ Pickup  trucks 

_ Office  barge  (trailer) 

_ Tractor/trailer 

Pipeline  (50X  of  pipeline 
costs  from  Part  III) 


Monthly  coats 

~inTgTcr 

30.000 


10,700,000 


41,670 


Total  depreciation 


other  ownership  costs 


_ZAJL_ 

4.740" 

20.570 

4,320 

24.890 


Hourly  rate 


Interest  on  investment  (J 


Season  mobilisation 

Lay  up  ( _ month/year) 

Supplies,  hardware 
Repair  and  dry  docking 
Total  other  ownership  costs 

OTHER  0PERATINC  COSTS 
Fuel  Coat 
3l5hours/month  X 
4.  OOOh.p.  x 

.J2£7g,llon/hour/H.P-.  X 
S  .65  / gallon  - 

Water  and  lubricants 

Pipeline  (501  of  pipeline 
costs  from  Part  111) 

Supplies,  aubsi stance 

Total  other  operating  costs 

PART  HI 

PIPELINE  COSTS 

Floating  line 
Shoreline 


$196 1 17  Qttonth 
44,930 
^510 
-  9*620 
750 

126,210 

11,260 


>390.530 


s54 .870  /ionth 
250 

0 

8,190 


43. aIIQ- 


Work  Hour.  fty 

Pay _ houra/week 

Monthly  wages  (4.14  weeks 
Texes,  insurance  and  fringes 

(  X) 


Not.,  A,  duo.  _ working  d.y.  P«  -onth.  Rot.,  -ontnly  CMC.  diwldM 

by  work  In,  d.y.  In  Part  IV. 


FART  IV 

DATA  INFVTS 

V.rl.bl. 

<i> '  (IT 

n  Q«7 

fWTHOO,  U  757 

RANGE,  X) 


Subscripts  (» 

O)  (*>  (5)  (*)  (7) 

0  1,603  15,020  2.435 


•  v 


(a) 


DREDCINO  COST  RATES  FOR  PLANT  OPERATION 

12-1  000  cubic  yard  Barges  per  tow 
_inch  Dredge  _ H.P, _ hour  operation 


feet  transit  distance 


PAYROLL  (Supervisor  and 
Engineer) 

_ Project  Manager 

_ Super in tendent 

_ Capcain 

_ Chief  Engineer 

_ Civil  Engineer 

_ Office  Personnel 

_ Chief  Surveyor 

Surveyor 

_ Inspector 

Subtotal 

Taxes,  Insurance  and 
fringes  ( _ X) 

Total 

PAYROLL  (Operations,  Dredging) 

2  Leve rman 

1  Watch  Engineers  ,  Strikers 

_ Dredge  Mates 

_ Equipment  Operators  -  Tender 

_ Equipment  Operators  -  On  land 

_ Welders 

_ ^Oilers. 

6  -Deckhands. 

_ Stewards 

_ Mess  Attendants 

_ General  Dump  Foreman 

_ Dump  Foreman 

_ Yard  and  Shoreman 

_ Other _ 

Subtotal 

Work  56  hours /week 
Pay  6  A  _hour  8  /week 
Monthly  wages  (4.34  weeks 

Taxes,  insurance  and 
f  ringes  ( _ % ) 

Total 

PAYROLL  (Operations,  Transit) 

_ Watch  Engineers 

_ Pilot 

_ Dredge  Mates 

_ Tender  Masters 

_ Tender  Operators 

_ Tender  Mates 

_ Deckhands 

_ Stewards 

_ Mess  Attendants 

_ _Yard  and  Shoremen 

Subtotal 

Work  Hours  Pay 
Pay  __  hnurs/week 
Monthly  wages  (4.34  weeka 
Taxes,  insurance  and  fringes 

( _ X) 

TotAl 


“QRthly  rate 


Hourly  rate 

s-iium 

10.70 


7...QQ 


-74,1 

1X250 

2Q.5.70 

4.320 


24,890 


Hourly  rate 


(3) 


(b) 


OWNERSHIP  AND  OPERATION  ( _  month/ year  operation) 

Plant  Value  (estimate)  Life 

Towboat  4,000  H.P.  3, 500,000  50 


Monthly 


12  Barges  1.000 

_ 1,000  H.P.  Tenders 

400  H.P.  Tenders 

_ 200  H.P.  Tenders 

_ Work  barges 

_ Equipment  barges 

_ _ Fuel-water  barges 

Belly  anchor  barges 
__A.rew  launch 

_ Survey  launch 

_ Skiff  and  outboard 

_ Hoist  (_ _ T.) 

_ Derrick  ( _ T.) 

_ Bui ldozers 

_ Pickup  trucks 

_ Office  barge  (trailer) 

_ Tractor /trailer 


800,000  40 


Pipeline  (50%  of  pipeline 
costs  from  Part  III) 


13,100,000 

Total  depreciation 

OTHER  OWNERSHIP  COSTS 

Interest  on  investment  (  11  %) 


(2) 


Yard  cost 
Insurance 

Season  mobilization 

Lay  up  ( _ month/year) 

Supplies,  hardware 
Repair  and  dry  docking 
Total  other  ownership  costs 

OTHER  OPERATING  COSTS 
Fuel  Cost 

315  hours/month  X 

4.000H.F.  X 

.  067sal  lon/hour/H. P.  X 
S  -65  /gallon  - 
Water  and  lubricants 

Pipeline  (50?  of  pipeline 
costs  f rom  Part  III) 

Supplies,  subsistence 

Total  other  operating  costs 

PART  III 

PIPELINE  COSTS 

Floating  line 
Shoreline 


$54,870 


Mud 


Sand 


$11.670 

40,000 


0 

51,670 


$240,  17Qmonth 

51*3-80 

--U53P 

-.11,920 

750 

144,300 

12,880 


462,990 


£3, 310 


Note:  Assume  _  working  days  per  month. 

by  working  days  in  Part  TV. 

PART  IV 

DATA  INPUTS 


Enter  monthly  costs  divided 


Variable 

DREDGE 
(METHOD, 
RANGE,  X) 


Subscript  s  ( X) 


(1) 

0 


(2) 

957 


(3) 

0 


(.) 


0  1,987  17,807  2,435 


5-40 


v 


DREDGING  COST  RATES  FOR  PLANT  OPERATION 


1-: 

P«UI  1 

PAYROLL  (Supervisor  and 

Engineer ) 

“or.thly  rate 

_ Project  Manager 

$ 

Superintendent 

_  Captain 

_ Chief  Engineer 

_ Civil  Engineer 

Office  Personnel 

_  Chief  Surveyor 

Surveyor 

Inspector 

Subtotal 

Taxes,  Insurance  and 

fringes  (  2) 

Total 

0 

PAYROLL  (Operations,  Dredging) 

Hourly  rate 

_2_/ii/eA4/Pilots 

$  10.70 

Watch  Engineers,  Strikers 

Dredge  Mates 

__  Equipment  Operators  -  Tender 

Equipment  Operators  -  On  land 

_ Welders 

_ Millers. 

•Deckhands. 

Stewards 

_ Mess  Attendants 

_ General  Dump  Foreman 

Dump  Foreman 

Yard  and  Shoreman 

Other 

Subtotal 

21.40 

Work  36  hours /week 

~r.37tf 

Pay  64  hours /week 

Monthly  wages  (4.J4  weeks 

5.950 

Taxes,  insurance  and 
fringes  ( _ _  JL) 

1.250 

Total 

7,200 

PAYROLL  (Operations,  Transit) 

Hourly  rate 

_ Watch  Engineers 

_ Pilot 

_ Dredge  Mates 

___  Tender  Masters 

_  Tender  Operators 

_ Tender  Mates 

Deckhands 
St  evards 
Mess  Attendants 
Yard  and  Shoremen 
Subtotal 

Work  Hours  Pay 

Puv  hour1- /week 

Monlhlv  wages  (4.14  weeks 
I  axes,  insurant t  and  fringes 
<  •") 

lot. 1 1 


PART  II 

OWNERSHIP  AND  OPERATION 
Plant  _  _ _  _ 


__  month  'year  operation) 
Value  (estimate)  Life 


Monthly  coats 


Towboat  1.000  H.P.  428.000  50  years  $  1T430 
^Booster  Drp.dge _ _ 

1,000  H.P.  Tenders  _  _ 

400  H.P.  Tenders  _  _ 

_200  H.P.  Tenders  ___________  _ 

_Work  barges  _  _____ 

__Equlpment  barges  _____  _ 

Fuel-water  barges  _ 

_ Belly  anchor  barges  _ 

_drew  launch  _ 

_Survey  launch  _ 

_Sklff  and  outboard  _ 

__Holst  ( _ T. )  _ 

_Derrlck  ( _ T.)  _  _ _  _ 

_Bulldozers  ^ ___ 

__Plckup  trucks  _  __ 

_0fflce  barge  (trailer)  ___________  _ 

_Tractor/traller  _ 


Pipeline  (50X  of  pipeline 
costa  from  Part  111) 


428,000 

Total  depreciation 


1.430 


s) 


$7.850 

TJLKL 

1.90 

_J3£L 

500 

8,800 

780 


/month 


$21,580 


OTHER  OWNERSHIP  COSTS 

Interest  on  investment  (  11 

Yard  cost 

Insurance 

Season  mobilization 
Lay  up  (  &  month/year) 
Supplies,  hardware 
Repair  and  dry  docking 
Total  other  ownership  costs 

OTHER  OPERATING  COSTS 
Fuel  Cost 

3  1 5hours/month  X 

1  *  000h  .  p  .  x 

.  067gal  lon/hour/H. P.  X 
$_  .  65  / ga  1  Ion  - 

Water  and  lubricants 

Pipeline  (502  of  pipeline 
costs  f rom  Part  Til) 

Supplies,  subsistence 
Total  other  operating  rusts 
PART  Ill 

riPEUNR  COSTS 

Floating  line 
Shoreline 

Total 


Note:  Assume  _ ___  working  days  per  month.  Enter  monthly  costa  divined 

by  working  days  in  Part  IV. 

PART  IV 
DATA  INPUTS 


$1  3, 720  /month 

200 


1.820 


$15,740 


Mud 


Sand 


Variable 

DRFDGF 
(METHOD, 
RANC.F ,  X) 


Subscripts  (X) 


<u  u>  n>  <*>  ($>  ..($)  7?r 

0  277  0  55  830  605 


(»> 
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ORE DOING  COST  RATES  FOR  PLANT  OPERATION 

1-2,000  H.P.  Towboat 


PAST  1 

PAYROLL  (Supervisor  end 
Engineer) 

_ Project  Manager 

_ Superintendent 

_ Captain 

_ Chief  Engineer 

Civil  Engineer 

_ Office  Personnel 

_ Chief  Surveyor 

_ Surveyor 

_ Inspector 

Subtotal 

Taxes,  insurance  and 
fringes  (  X) 

Total 


Monthly  rate 

$ _ 


0 


PAYROLL  (Operations,  Dredging)  „  , 

88  Hourly  rate 

2JJUIUU*  Pilots  s  10.70 

_ Watch  Engineers  ,  Strikers 

Dredge  Mates  _ 

_ Equipment  Operators  -  Tender  ^ __ 


_ Equipment  Operators  -  On  land 

_ Welders 

_ Millers. 

_ ‘Deckhands . 

_ Stewards 

_ Mess  Attendants 

_ General  Dump  Foreman 

_ Dump  Foreman 

_ Yard  and  Shoreman 

_ Other _ 

Subtotal 

Work _ hours  /week 

Pay _ hour  s /week 

Monthly  wages  (4.34  weeks 

Taxes,  Insurance  and 
fringes  ( _ X) 

Total 


21.40 

1.370 

5.950 

1.250 

7,200 


PAYROLL  (Operations,  Transit)  Hourly  rate 

_ Watch  Engineers  v - 

_ Pilot  - 

_ Dredge  Mates  - 

_ Tender  Masters  - 

_ Tender  Opei store  - 

_ Tender  Matas  - 

_ Deckhands  - 

_ Stewards  - - 

_ Mesa  Attendants  - 

_ Yard  and  Shoreman  - 

Subtotal  - 


PART  II 

OWNERSHIP  AND  OPERATION  ( _  month/year  operation) 

Plant  _ _ _ Value  (estimate) _ Li  f  e 

Towboat.  2,000  H.P.  2,000,000  SO  years' 

Booster  Dredge  ( _ ) _ _ 

_ 1,000  H.P.  Tenders  _ _ 

400  H.P.  Tenders  ________  _ 

_ 200  H.P.  Tenders  _  _ 

_ Work  barges  _  _ 

Equipment  barges  _  _ 

_ Fuel-water  barges  _  _ 

_ _ Belly  anchor  barges  _ 

_ Crew  launch  _ 

_ Survey  launch  _ 

_ Skiff  and  outboard  _ 

_ Hoist  ( _ T.)  _  _ 

_ Derrick  ( _ T. )  _ 

_ Bulldozers  _ 

_ Pickup  trucks  _ _ 

_  _ Office  barge  (trailer)  _  _ _ 

_ Tractor/trailer  _ 

Pipeline  (50*  of  pipeline  2,000,000 

costs  from  Part  III)  *  1 

Total  depreciation 

uTHER  OWNERSHIP  COSTS 

Interest  on  investment  ( _ X)  $36,670  /month 

Yard  cost 
Insurance 

Season  mobilization 

Lay  up  ( _ tnonth/year) 

Supplies,  hardware 
Repair  and  dry  docking 
Total  other  ownership  costs 

OTHER  OPERATING  COSTS 
Fuel  Cost 

315  hours/month  X 
2. 000  h.p.  x 

.067  gallon/hour/H.P.  X 

» _ /gallon  ■ 

Water  and  lubricants 

Pipeline  ( 50%  of  pipeline 
coeta  from  Part  III) 

Supplies,  subsistence 

Total  other  operating  costa 


14ufi2£l 

_ 210- 

-U5AQ 
700 
41.110 
2  >650 


■27.440  /month 
250 

_ _ 0 

1.820 


Monthly  cost s 

s  6.670 


6,670 


$  99,200 


$  29,510 


PART  111 

PIPELINE  COSTS 

Floating  line 
Shoreline 

Total 


$. 


Mud 


Work _ Hours  Pay 

Pey _ hour  a /weak 

Monthly  wages  (4.34  week# 
Taxes,  insurance  and  fringes 

( _ *) 

Total 


Note:  Assume  _  working  days  per  month.  Enter  monthly  costs  divided 

by  working  days  In  Part  TV. 


PART  IV 


0 - O) 


DATA  INPUTS 


Variable 

DREDGE 
(MfTNOD, 
RANGE,  X) 


Subacrlpta  (x) 


(8) 
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DREDCINC  COST  RATES  FOR  PLANT  OPERATION 

1-4,000  H.P.  Towboat 


P;^T  I 

PAYROLL  IS uper visor  and 
Engineer) 

_ Project  Manager 

Superintendent 

_ Captain 

__  Chief  Engineer 
Civil  Engineer 

_  Oft ice  Personnel 

_ Chief  Surveyor 

_ Surveyor 

_ Inspector 

Subtotal 

Taxes,  insurance  and 
fringes  ( _ X) 

Total 


MontMy  rate 
$ _ 


0 


PAYROLL  (Operations,  Dredging)  Hourly  rate 

Pilots  $  10.70 

_ Watch  Engineers  ,  Strikers  _______ 

_ Dredge  Mates  _____ 

Equipment  Operators  -  Tender  _______ 

Equipment  Operators  -  On  Land 

_  Welders 

_ Millers. 

_ ‘Deckhands . 

_ Stewards 

_ _Mess  Attendants 

_ General  Dump  Foreman 

Dump  Foreman 

_ Yard  and  Shoreman 

_ Other _ _ 

Subtotal 

Work  56  hours /week 

Pay  M"  hours/week 
Monthly  wages  (4.34  weeks 

Taxes,  Instance  and 
fringes  Z1  X) 

Total 


-21.AQ 


5,950 

1,250 

7,200 


(2) 


PAYROLL  (Operations,  Transit)  Hourly  rate 

_ Watch  Engineers  v— — - 

_ Pilot  - 

_ Dredge  Mates  - - - 

_ Tender  Masters  - - - - 

_ Tender  Operators  — - 

_ Tender  Mates  - 

_ Deckhands  - 

_ Stewards  - 

_ _ Mess  Attendants  — ■ — - 

_ Yard  and  Shoremen  - 

Subtotal 


PART  11 

OWNERSHIP  AND  OPERATION  ( _  month/year  operation) 

Plant _ Va  1  ue  (est  laate) _ Life 

Towboa t  4 . 000  H .  P .  3. 500t  000  50  years 

Booster  Dredge  (  _ )  _ _ _ 

_ 1,000  H.P.  Tenders  _  _ 

_ 400  H.P.  Tenders  _____  _ 

_ 200  H.P.  Tenders  _  _ 

_ Work  barges  _ _ 

_ Equipment  barges  _  _ 

_ Fuel-water  barges  ______ _  _ 

_ Belly  anchor  barges  _ _ 

_vrew  launch  _ _ 

_ Survey  launch  _ 

Sklf f  and  outboard  _  _ 

_ Holst  ( _ T.)  _  _ 

_ Derrick  (  T. )  _ _  _ 

Bulldozers  _  _ 

_ Pickup  trucks  _  _ 

_ Office  barge  (trailer)  _______  _ 

_ Tractor/trailer  _  _ 

Pipeline  (SOX  of  pipeline 

costs  from  Part  III)  3,500,000 

Total  depreciation 


Monthly  costs 

» JLU&LO 


11,670 


OTHER  OWNERSHIP  COSTS 

Interest  on  investment  (  11  X) 

Yard  cost 

Insurance 

Season  mobilization 
Lay  up  (  ^  month/year) 

Supplier,  hardware 
Repair  and  dry  docking 
Total  other  ownership  costs 

OTHER  OPERATING  COSTS 
Fuel  Cost 

3 1 5hours/month  X 
4 ,  OOOh  .  p  .  x 

.  067Rallon/hour/H.P.  X 
$  .65  / Ral Ion  - 

Water  and  lubricants 

Pipeline  (50X  of  pipeline 
costs  from  Part  HI) 

Supplies,  subsistance 

Total  other  operating  costs 


$64, 170  /month 
25.580 
Ju.590 
_2»-69Q 
750 
71,940 
6.400 

d73. 120 


$54 ,870  /month 

250 

_ 0 

-1*320 

$56,940 


PART  III 

PIPELINE  COSTS 

Floating  line 
Shoreline 

Total 


Work  Hours  Pay 

Pay  hours/week 

Monthly  wages  (4.34  weeks 
Taxes,  insurance  and  fringes 

( _ *> 

Total 


Note:  Aaaume  _  workir;  days  per  eonth.  enter  eontmy  costs  divided 

by  working  dsyg  in  Psrt  T»  . 


PART  IV 


0 


(3) 


DATA  INPUTS 


Variable 

DREDGE 
(METHOD, 
RANGE,  X) 


Subscripts  (X) 


DREDGING  COST  RATES  FOR  PLANT  OPERATION 


Pneuma 

,  (a) 


Dredge 


H.P . 


PAYROLL  (Supervisor  and 
Engineer) 

_ ^Project  Manager 

_ Superintendent 

.5 _ Captain 

_ Chief  Engineer 

_ Civil  Engineer 

«5  Office  Personnel 

•  5  chief  Surveyor 

•  5  Surveyor 
1  Inspector 

Subtotal 

Taxes,  insurance  and 


Monthly  rate 
$ _ 


urance  an 

(  21  x) 


fringes 
Total 

PAYROLL  (Operations,  Dredging) 

3  Leverman 

2  Watch  Engineers  ,  Strikers 
2  Dredge  Mates 

1  Equipment  Operators  -  Tender 

2  _ Equipment  Operators  -  On  land 

_ Welders 

1  •  Oilers. 

_ ‘Deckhands. 

_ Stewards 

_ Mesa  Attendants 

_ General  Dump  Foreman 

_ Dump  Foreman 

4  Yard  and  Shoreman 

_ Other _ 

Subtotal 

Work  ^6  hours/week 
Pay  64  hours  /week 
Monthly  wages  (4.34  weeks 


fringes 


isurance  i 

C  21  2) 


1.900 


l.QQQ 

1,100 

900 
i  ,onn 
3.450 

720 

JullSL 


Hourly  rate 

5  10.70 
10.70 
10.40 


9.80 

2.60 


8.80 


Tot.  I 


7.60 


138.5 


"87860" 

38.450 

-g.070  (2> 

46,520 


PAYROLL  (Operations,  Transit) 

2  Watch  Engineers 

2 _ pilot 

2  Dredge  Mates 

1  Tender  Masters 

_ Tender  Operators 

_ Tender  Mates 

4 _ Deckhands 

_ Stewards 

_ Mesa  Attendants 

_ Yard  and  Shoremen 

Subtotal 

Work  40  fours  Pay 
Pay  flQ  hours /week 
Monthly  wages  (4.34  weeks 
Taxes,  insurance  and  frlngca 

(  21  n 

Total 


Hourly  rate 

0  10.70 
10.70 
00x40 
_9.ao 


7.00 


lQl.  4 

~4^T6CT 

17.620 

3.700 

21x120-  o) 
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hour  operation  2,000  feet  transit  distance 


PART  II 

(b) 

OWNERSHIP  AND  OPERATION  <__ 
Plant 

month/ year  operac ion* 

Value  (estimate)  i.iie  Monthly  .'osts 

Dredge  (  PnSUHia  ) 

vears  $ 

Booster  Dredge  (  )  _  _  _ 

1  1.000  H.P.  Tenders 

428.000 

50 

l  400  H.P.  Tenders 

330,000 

50 

“  200  H.P.  Tenders 

1  Work  barges 

160.000 

40  _ 

—  Equipment  bargeB 

1  Fuel-water  barges 

1  Belly  anchor  barges 

250,000 

10.000 

_T 

40. 

—  _tew  launch 

•  5  Survey  launch 

3.  ODD 

AD 

2  Skiff  and  outboard 

4 

Hoist  (  T.) 

Derrick  (  T.) 

2  Bulldozers  80  H*P« 

30,000 

20 

2  Pickup  trucks 

5,000 

4 

1  Office  barge  (trailer) 

5.D00 

Tractor/trailer 

Pipeline  (50Z  of  pipeline 
costs  f rom  Part  III ) 

Total 

deprt-L  i at  ion 

- - 

OTHER  OWNERSHIP  COSTS 

Interest  on  Investment  ( 

_ l)  $ _ 

_  ‘month 

Yard  cost 

Insurance 

Season  mobilization 

Lay  up  ( _ month/year) 

Suppl ies ,  hardware 
Repair  and  dry  docking 
Total  other  ownership  costs 

OTHER  OPERATING  COSTS 
Fuel  Cost 

_ hours/month  X 


_ gal lon/hour/H . P.  X 

$  _ /grllon  “  $ _ /month 

Water  and  lubricants  _ _ 

Pipeline  (502  of  pij  line 
costs  from  Part  III) 

Supplies,  subsistence  _ __ 

Total  other  operating  costs 


PART  III 

PIPELINE  COSTS 

Floating  line 
Shoreline 

Total 


Note:  Assume  _  working  days  per  month.  Enter  monthly  coats  divided 

by  working  days  In  Part  TV. 


PART  IV 

DATA  INPUTS 


Variable 

DREDGE 
(METHOD, 
RANGE,  X) 


Subscripts  (X) 


(1) 


(2) 


(3) 


(4) 


(8) 


dredging  cost  rates  for  plant  operation 


Pneuma 
(a) 


Dredge 


H.P . 


p.ui  t 

PAYROLL  (Supervisor  and 


hour  operation  5,000  feet  transit  distance 
(b) 


Engineer) 

Mor.thly  rate 

Project  Manager 

$ 

Superintendent 

.5  Captain 

1,900 

_ Chief  Engineer 

Civil  Engineer 

-5  Office  Personnel 

1,000 

•Jj  Chief  Surveyor 

1.100 

Surveyor 

900 

1  inspector 

1.000 

Subtotal 

3,450 

fringes  (  ?) 

720 

Total 

4.170 

PAYROLL  (Operations,  Dredging) 

Hourly  rate 

3  Leverman 

S  10.70 

2  Watch  Engineers  ,  Strikers 

10.70 

2 _ Dredge  Mates 

10.40 

Equipment  Operators  -  Tender 

9.80 

2  Equipment  Operators  -  On  land 

7. 60 

We  1  dors 

lers* 

-8.8JQ. 

•Deckhands. 

_ Stewards 

Mess  Attendants 

_ General  Dump  Foreman 

Dump  Poreman 

**  Yard  and  Shoreman 

7.60 

_  Other  _ 

PART  II 

OWNERSHIP  AND  OPERATION 
Plant  _  _ _ 


month/ year  operat Ion) 
Value  (estimate) _ Life 


Monthly  costs 


Subtotal 

Work  5JL  hours /week 
PaY  64  hours/week 
Month lv  want's  (4.  34  weeks 

I axes ,  insurance  and 
t ringes  ( _ ?) 

Tota  1 

PAYROLL  (Operations,  Transit) 

2  Watch  Engineers 
2  pilot 

2  Dredge  Mates 

L  lender  Masters 

_ Tender  Operators 

_ Tender  Mates 

4  Deckhands 

_ Stewards 

_ _ Mess  Attendants 

_ Yard  and  Shoremen 

Subtotal 

W.»rk40  Hours  "Vav 
Pav  40  hours /week 

Monthly  wages  (4.  14  weeks 
faxes,  insurance  and  fringes 
,  21  n 

i  >t a  1 


HaSSL 

38,450 

8,070 

46,520 


Dredge  ( 

Booster  Dredge  (_ 

1 
1 


) 


_) 


Hourly  rate 

5  10.70 
10.70 
10.40 
9.80 


7.00 


Tni74 


4.060 

177670 

3,700 

21.™  ()) 
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1,000  H.P.  Tenders 
_400  H.P.  Tenders 

_ 200  H.P.  Tenders 

2  Work  barges 

Equipment  barges 
J_ _ Fuel-water  barges 

1  Belly  anchor  barges 
^rew  launch 

«5 _ Survey  launch 

2  Skiff  and  outboard 

_ Holst  ( _ T.) 

_ Derrick  ( _ _ T.) 

2  Bulldozers  80  H.P. 

2  Pickup  trucks 
1  Office  barge  (trailer) 
_ Tractor/ trailer 

Pipeline  (50?  of  pipeline 
costs  from  Part  III) 


428,000 

330,000 


Total  depreciation 


OTHER  OWNERSHIP  COSTS 


(2) 


Interest  on  Investment  ( _ 

Yard  cost 
Insurance 

Season  mobilization 

Lay  up  ( _ month/year) 

Supplies,  hardware 
Repair  and  dry  docking 
Total  other  ownership  costs 

OTHER  OPERATING  COSTS 
Fuel  Cost 

_ hours/month  X 

_ H .  P .  X 

_ gallon/hour/H.P.  X 

$ _ /gallon  - 

Water  and  lubricants 

Pipeline  (50?  of  pipeline 
costs  from  Part  III) 

Supplies,  subslstance 

Total  other  operating  costs 

PART  HI 

PIPELINE  COSTS 

Floating  line 
Shoreline 


Mud 


50 

50 


160,000  40 


250,000 

10,000 

2807000 

3.000 


30,000 

5,000 


40 

40 

~40 

4 


4 


5.000 


/month 


/month 


Sand 


Note:  Assume  _  working  days  per  month,  enter  monthly  coete  divided 

by  working  days  in  Part  IV. 

PART  IV 

DATA  INPUTS 


Variable 

DREDGE 

(METHOD, 

RANGE.  -XI— 


Subacrlpta  (X) 


(1) 


(21 


(3) 


(4) 


(5) 


(6) 


(7) 


<•) 


DREDCINC  COST  RATES  FOR  PLANT  OPERA] ION 


Pneuma 

..  (a) 


Dredge 


H.P. 


PAYRoU.  (Supervisor  and 
Engineer ) 

_ Project  Manager 

Sure  r i n  t onden t 


hour  operation  8,000  feet  transit  distance 
(b) 


OWNERSHIP  AM)  OPERATION 
Plant 


month 'year  operation) 
Value  (estimate) _ 1,1  fe 


Monthly 


1  Dredge  (_ _ 

2  Booster  f'rc-s 


•  5 _ Captain 

1900 

_ 1  1.000  H.F.  Tenders 

428,000 

50 

_ Chi*.i  Engineer 

_ l_-00  H.P.  Tende.s 

330,000 

50 

Civil  Engineer 

200  H.P-  Tenders 

•  5 _ Oft  ice  Personnel 

<5  Chief  Surveyor 

1000 

1100 

3  Work  barges 
_ Equipment  barges 

160.000 

IflL 

*5 _ Surveyor 

900 

1  Fuel-water  barges 

250.000 

40 

_  Inspector 

1000 

1  Belly  anchor  barges 

10,000 

40 

Subtotal 

•USD 

_x.rew  launch 

Taxes,  insurance  and 

720 

>5  Survey  launch 

280,000 

40 

fringes  ( _ %) 

2  Skiff  and  outboard 

3.000 

4 

Total 

-4170  (1) 

_ Hnlst  ( _ T.) 

PAYROLL  (Operations,  Dredging) 

10.70 

_ Derrick  ( _ T.) 

3  Le  ve  r  ma  n 

2  Watch  Engineers  ,  Strikers 

2  Bulldozers  80  H.P, 

30,000 

20 

2  Pickup  trucks 

5,000 

4 

2  Dredge  Mates 

10.40" 

1  Office  barge  (trailer) 

5.000 

"“9780" 

_ Tractor/ trailer 

Z  Equipment  Onerators  - 

_ Welders 

1  ■Oilers 

_ ‘Deckhands. 

_ Stewards 

_ Mess  Attendants 

_ -General  Dump  Foreman 

_ Dump  Foreman 

A  Yard  and  Shoreman 

_ Other _ _ 

Subtotal 

Work  56  hours /week 

Pay  64  hours/week 
Monthly  wanes  (4.34  weeks 

Taxes,  insurance  and 
fringes  (_ _ T) 


PAYROLL  (Operations,  Transit) 

_2 _ Watch  Engineers 

2 _ pant 

_2  _l>reii*i!  Mates 
1  Tender  Masters 

_ Tender  Operatc-s 

_ Tender  Mates 

__A _ Deckhands 

__  Stewards 

___ _ Mess  Attendants 

_ Yard  and  Shoremen 

Subtotal 

Wo i  AO  Hours  Pay 

Pay  40  hours/week 

Monthly  wages  (4.34  weeks 
Taxes,  Insurance  and  fringes 

( _ X) 

Tc»ta  1 


7.60 


8.80 


Pipeline  (501  of  pipeline 
costs  from  Part  III) 


Total  depreciation 


OTHER  OWNERSHIP  COSTS 


"7767T 


138.5 


"8850" 

38450 

~807(T 

46520 


(2) 


Hourly  rate 

;  10.70 
10.70 

_a^a£L 


7.00 


-101. 4 

M&Ql 
17620  - 

3700 

2JJ20__ 


Interest  on  investment  ( _ 

Yard  cost 
Insurance 

Season  mobilization 

Lay  up  ( _ month/year) 

Supplies,  hardware 
Repair  and  drv  dockinR 
Total  other  ownership  costs 

OTHER  OPERATING  COSTS 
Fuel  Cost 

_ hours /month  X 

_ H. p.  X 

_ gal lon/hour/H. P.  X 

$ _ _ /gallon  ■ 

Water  and  lubricants 

Pipeline  (SOX  of  pipeline 
costs  Horn  Part  III) 

Supplies,  subsistence 
Total  other  operating  costs 
PART  III 

PIPELINE  COSTS 

Floating  line 
Shoreline 

Total 


/month 


Mud 


Sand 


(3) 


Note:  Assume  _  working  days  per  month.  Enter  monthly  coete  divided 

by  working  days  in  Part  TV. 

PART  IV 

DATA  INPUTS 


Subscripts  (JT 


DRFDCE 

5-46  (hethod, 

OAUr-C  v\ 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


o>  <•> 


^  AD- A 1 26  969  GREAT  I:  A  STUDY  OF  THE  UPPER  MISSISSIPPI  RIVER  VOLUME 
3  MATERIAL  AND  EQUIPMENT  NEEDS  COMMERCIAL 
TRANSPORT AT ION(U)  GREAT  RIVER  ENVIRONMENTAL  ACTION  TEAM 
UNCLASSIFIED  SEP  80  F/G  5/.1 


MICROCOPY  RESOLUTION  TEST  CHART 
NAIIONAt  BURIAU  01  STANDARDS 


_inch  Dredge 


COST  RATES  FOR  PLANT  OPERATION 

Large  Dozer  (D9) 

_ H.P. _ hour  operation 


PACT  I 

PAYROLL  (Supervisor  and 

Engineer)  Monthly  rate 

_ Project  Manager  $ _ 

_ Superintendent  _ 

_ Captain  _ _ 

Chief  Engineer  _ 

Civil  Engineer  ________ 

_ Office  Personnel 

Chief  Surveyor  ________ 

_ Surveyor  _ 

_ Inspector  _ 

Subtotal  ______ 

Taxes,  Insurance  and 

fringes  ( _ l)  _ 

Total  0 

PAYROLL  (Operations,  Dredging)  Hourly  rafc 

_ Leverman  $ _ 

_ Watch  Engineers  ,  Striker#  _ _ 

_ Dredge  Mates 

_ Equipment  Operators  -  Tender  _ 

1  Equipment  Operators  -  On  land  7.60 

_ Welders  _ 

_ ^Oilers*  _ 

_ ^Deckhands.  _ 

_ Stewards  _ 

_ Mess  Attendants  _ 

_ General  Dump  Foreman  _ 

_ Dump  Foreman  _ 

_ Yard  and  Shoreman  _ 

_ Other _  _ 

Subtotal  _ 

•Work  56  hours /week  roc.  Afl 

Pay  hours /week 

Monthly  wages  (4.34  weeks  ^  -qQ  98 

Taxes,  insurance  and  *  m  /  on 

fringes  ( _ *)  443  >30 

Total  2>55*'28 


PAY  BOLL  (Operations,  Transit) 

_ Watch  Engineers 

_ Pilot 

_ Dredge  Mates 

_ Tsnder  Masters 

_ Tender  Operators 

Tender  Metee 
Deckhands 

_ Stewards 

Maas  Attendants 
Yard  and  Shoramen 
Subtotal 

Mock _ Hours  Pay 

Pay  hours/week 

Monthly  wages  (4.34  weeks 
Texee,  insurance  end  fringe* 

< _ *> 

Total 


Hourly  rate 


transit  distance 


month/year  operation) 
Value  (estimate)  Life 


Monthly  costs 
$  _ _ 


55 >000  20 


part  ii  \ 

OWNERSHIP  AND  OPERATION  ( _  month/yes 

Plant _ _ _ Value  (estin 

Dredge  ( _ )  _ 

Booster  Dredge  (  )  _ _____ 

_ 1,000  H.P.  Tenders  _ 

_ 400  H.P.  Tenders  _ 

_ 200  H.P.  Tenders 

_ Work  barges  ______ 

_ Equipment  barges 

_ Fuel-water  barges 

Belly  anchor  barges  _ 

Crew  launch  _____ 

_ Survey  launch  _ 

_ Skiff  and  outboard  _ 

_ Hoist  ( _ T.  )  _ 

_ Derrick  ( _ T.)  _ 

X  Bulldozers  130  H.P.  55.01 

_ Pickup  trucks  _ 

Office  barge  (trailer) 

Tractor/ trailer  _ 

Pipeline  (50X  of  pipeline 
costs  from  Part  111) 

Total  depreciation 

OTHER  OWNERSHIP  COSTS 

Interest  on  investment  (_  Ho  $ 

Yard  cost 

Insurance 

Season  mobilization 
Lay  up  (  month/year) 

Supplies,  hardware 
Repair  and  dry  docking 
Total  other  ownership  costs 

OTHER  OPERATING  COSTS 
Fuel  Cost 

_2_16hours/month  X 

130h.p.  x 
■_067gallon/hour/H.P.  X 
$  >65  _/ gallon  -  $ 

Water  and  lubricants 

Pipeline  (50X  of  pipeline 
costs  from  Part  III) 

Supplies,  subsistence 

Total  other  operating  costs 

PART  III 

PIPELINE  COSTS  , 

fold 

Floating  line  S _ _____ 

Shoreline 


Note:  Assume  _ _ working  days  per  month.  Enter  monthly  coate  divided 

by  working  days  In  Part  IV. 

PART  IV 

DATA  INPUTS 


$  1.008  /month 
1,100 
100 
116 

3,100 

280 


8.  5,704 


$  1 , 223  /month 

50 


8  2,183 


Subscript.  (X) 


DREDGE 

5_A7<*rao°. 

D  l* !  RANGE,  E) 


U) 

(3) 

<*> 

(5) 

98 

0 

18 

219 

(6) 


DREDGING  COST  RATES  FOR  PLANT  OPERATION 

Small  Dozer  (JD450) 

Inch  Dredge  40  H.P.  _ hour  operation 


feet  transit  distance 


PAYROLL  (Supervisor  and 
Engineer) 

_ Project  Manager 

Superintendent 

_  Captain 

Chief  engineer 

_ Civil  Engineer 

Office  Personnel 
Chief  Surveyor 

_ Surveyor 

Inspector 


“ortChly  rate 


OWNERSHIP  AND  OPERATION  ( _  month/year  operation) 


Booster  Dredge  ( _ 

_ 1,000  H.P.  Tenders 

_ _ 400  H.P.  Tenders 

200  H.P.  Tenders 

_ Work  barges 

_ Equipment  barges 

_ Fuel -water  barges 

Belly  anchor  barges 


jaloe  (estimate) 


Monthly  cost s 
S 


Taxes,  insurance  and 
fringes  (  2) 


Survey  launch 
Skiff  and  outboard 


PAYROLL  (Operations,  Dredging) 


Hourly  rate 
$ 


_  Watch  Engineers  ,  Strikers  _ 

_ Dredge  Mates  _ _ 

_  Equipment  Operators  -  Tender  _ _ 

1  Equipment  Operators  -  On  land  — Z.6  O 
Welders  . 


_ Pickup  trucks 

_ _ _ Office  barge  (trailer) 

_ Tract or/ trai ler 

Pipeline  (502  of  pipeline 
costs  from  Part  III) 


18,000 


300 


Total  depreciation 


_ Mess  Attendants 

_ General  Dump  Foreman 

_ Dump  Foreman 

Yard  and  Shoreman 


Work _  hours /week 

Pay  hours /week 

Monthl v  wages  (4.34  weeks 

Taxes,  insurance  and 
fringes  ( _ 2) 


PAYROLL  (Operat ions,  Transit) 
_ Watch  Engineers 


Dredge  Mates 
Tender  Masters 


2,554 


Hourly  rate 


^Tender  Operators 
Tender  Mates 


_Mess  Attendants 
Yard  and  Shoremen 


OTHER  OWNERSHIP  COSTS 

Interest  on  investment  ( 


Season  mobilization 

Lay  up  ( _ month/year) 

Supplies  ,  hardware 
Repair  and  dry  docking 
Total  other  ownership  costs 

OTHER  OPERATING  COSTS 
Fuel  Cost 

216  hours/month  X 
A0  H.P.  X 

.067  gallon/hour/H.  P.  X 


Water  and  lubricants 

Pipeline  (502  of  pipeline 
costs  from  Part  ill) 

Supplies,  subslstance 

Total  other  operating  costs 


PIPELINE  COSTS 
Floating  line 


s  330  /, 
_ 38A_ 


1,074" 

96 


$  2.094 


1,316 


Work  Hours  Pay 

Pay  hours/week 

Monthly  wages  (4.34  weeks 
Taxes,  insurance  and  fringes 
( _ *) 


Note:  Assume  _  working  dsys  per  month.  Enter  monthly  costs  divided 

by  working  days  in  Part  IV. 


DATA  INPUTS 


Subscripts  (X) 


DREDGE 

5-49t®™».  0 

RANGE ,  X)  — 


12  81 


Equipment 


Comparison  of  replacement  costs _ 

Replacement  cost  used _ Updated  replacement  cost 


20-inch  dredge 

$9,450,000 

$9,450,000 

16-inch  dredge 

6,615,000 

6,615,000 

12-inch  dredge 

2,175,000 

3,750,000 

8- inch  Mudcat 

110,000 

110,000 

20-inch  booster 

3,780,000 

3,780,000 

16-inch  booster 

2,646,000 

2,646,000 

12-inch  booster 

870,000 

1,250,000 

Bucket-chain  dredge 
(600  cu  yd/hr) 

3,260,000 

3,260,000 

Bucket-chain  dredge 
(250  cu  yd/hr) 

1,171,000 

1,171,000 

Backhoe  (350  hp) 

600,000 

900,000 

Backhoe  (750  hp) 

1,355,000 

1,500,000 

Clamshell  (350-hp) 

600,000 

900,000 

Clamshell  (750-hp) 

1,350,000 

1,500,000 

4,000-hp  tender 

3,500,000 

3,500,000 

2,000-hp  tender 

2,000,000 

2,000,000 

1,000-hp  tender 

428,000 

600,000 

1,000  cubic  yard  deck  barge 

800,000 

800,000 

175  cubic  yard  deck  barge 

200,000 

200,000 

Work  barges 

160,000 

120,000 

Equipment  barges 

200,000 

225,000 

Fuel  barges 

250,000 

275,000 

Swing  anchor  barges 

10,000 

70,000 

Crew  launch 

8,000 

8,000 

Survey  launch 

280,000 

150,000 

Bulldozer  (130-hp) 

55,000 

155,000 

Bulldozer  (80-hp) 

30,000 

60,000 

400-hp  tender 

330,000 

375,000 

200-hp  tender 

180,000 

200,000 

5-50 


.jjkiSf*  _ 


The  following  table  shows  the  staff  and  equipment  which  made  up  each 
dredging  plant  and  portion  of  a  full  dredging  plant  in  some  cases. 


5-51 


-  ^ 


ry  of  staff  and  component  equipment 

Payroll  (operations,  dredging)  Payroll  (operations,  transit).  Ownership  and  operations 


dred 


mmm 

ivoqnay 

}Boq<*03  qsoqnoq 

dM-000‘T 

dq-000‘3  dq-000‘*? 

J0333dSUI 


aoXaAjng 


aoXaAans  jaxqo 


<u|qauuosaad  aaxjjo 


aaaujSua  xiAJ3 


aaaufgua  jaxqo  j 

UfB3dKD  ; 

3uapua5Uf.xadng 


sjaaeuEin  rjaafo-tj 
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PHOTOGRAPHS  AND  EXHIBITS 


ATTACHMENT  6 


PHOTOGRAPHS  AND  EXHIBITS 

TABLE  OF  CONTENTS 

EXHIBIT  PAGE 
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OF  CUT  6-1 
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ER  1110-2-1300,  GOVERNMENT  ESTIMATES  AND  HIRED  LABOR 
ESTIMATES  FOR  DREDGING  6-7 

PNEUMA  PUMP  FIELD  OBSERVATION  (CAPE  FEAR  RIVER)  6-30 
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S/SMPLE  OUTPUT  FOR  PLAN  FORMULATION  COST  ESTIMATING  PROGRAM 


DO  YOU  I.IRMT  JUST  THE  SITE  SUMMARY  RATHER  THAN  THE  DETAILED  PRINTOUT' 
I'M 

TYPE  IN  IDENTIFYING  NAME  FOP  CUT  AND  IiISPDSPiL  SITE: 

I  TEST  FOP  Hr  END IX 
DATA  INPUT: 

POOL:  EXAMPLE S :  05  FOP  POOL  3 

MN  FOP  MINNESOTA  FIVER 

fop  ;t.  cpoix  pivep 

i  o  1 


RETENTION  TIME  IN  DAYS: 
I  0 

CUBIC  YAPPS  DREDGED: 

I ■ 1 0000 

FREQUENCY  OF  DREDGING: 

I  '50 


DISTANCE  TO  DISPOSAL  SITE  IN  FEET: 
I  >  5  0  0  0 

HOW  HIGH  IS  DISPOSAL  SITE 
ABOVE  LOW  CONTROL  POOL  ELEVATION" 

I  '  1  0 


IS  DIKING  NEEDED" 
I  >  N 


IS  BEAMING  NEEDED" 
I  N 


MAXIMUM  HEIGHT  OF  DIKE  DP  BEPM  ALLOWED: 
I  >20 

IS  RESHAPING  FOR  RECREATION  OR 
DTHER  USE  REQUIRED? 

I  >N 

IS  TRUCKING  NECESSARY? 

I>N 


IS  ANY  SPECIAL  CONSTRUCTION  REQUIRED? 
I>N 


TEST  FOP  APPENDIX  PAGE  1 

09-1 7-79 


FOP  20-INCH  HYDRAULIC  DREDGE: 

BOOSTER  NEEDED.  ME  HAVE  ENOUGH  PIPE. 

DREDGING  TAKES  4.  DAYS.  AND  COSTS  *  27126.58  DREDGE  IN 

USE  13.  HOURS  A  DAY. 

THE  DISPOSAL  SITE  COVERS  1.  ACRES  AND 
IS  6.  FT.  HIGH.  OVER  THE  40  YEAR  STUDY 
PERIOD  THE  PILE  WILL  COVER  11.  ACRES 
AND  BE  17.  FT.  HIGH. 


TOTAL  COST  OF  DREDGING  THE  SITE  IS  $  27126.58  EXHIBIT  4 

AVERAGE  ANNUAL  COST  IS  %  14925.59 


6-4 


SAMPLE  OUTPUT  FOR  FLAN  FORMULATION  COST  ESTIMATING  PROGRAM 

TEST  FOP  APPENDIX  PAGE  8 

09- 1 7-79 


FOP  IE-INCH  HYDRAULIC  DREDGE : 

CALL:  FOP  BhTHTUPBING  THE  MATERIAL-  DREDGING  INTO  THE 
INTEPNED1ATE  CITE  TAKE?  7.  DAYS -  AND  COSTS  17631. 99  DPEHGE  IN 

u:e  ie.  hour:  a  day. 

LOADING  THE  MATERIAL  INTO  BARGE  C  FPO  M  THE  INTERMEDIATE  SITE  COSTS 
I.  1 9800.  00  MOVING  THE  LOADED  PAPGES  TO  THE  REHANDLING  CITE 
0  .  T  .  T.  39  34 . 47 

IC  THIS  LARGE D  MATERIAL  TO  PE  REHANDLED  IN  THE  HATER' 

I  V 

HOW  FAR  INLAND  IC  THE  DISPOSAL  CITE' 

I  c‘  0  0 

THE  IE-INCH  DREDGE  CAN  PUMP  3"->5 3 .  CUBIC  YARDS  PER  DAY  INTO  THIS  CITE 

I.IHICH  IC  FASTER  THAN  THE  HAUCER  AND  HADE-  WORKING  TOGETHER  CAN  LOAD 
THE  PARGFC  FROM  THE  INTERMEDIATE  SITE 

T F  THE  large:  COULD  PE  LOADED  FASTER-  THE  IE-INCH  DREDGE  COULD  UNt DAD 
THF  PARGFC  IN  DAYS  AT  A  COST  OF  1.  E .  5  3 

IF  THE  PARGFC  MU-'T  PE  LOADED  AT  THE  INTERMEDIATE  CITE  WITH  A  r  L  AM  *  HEL  l 
UNLOADING  THE  PARGFC  AT  THE  REHANDLING  SITE  WITH  A  IE-INih  DREDGE 
ITT-  f  -.91 7.  On  AND  TALES  4.  DAYS. 

THF  DISPOSAL  SITE  COVERS  1.  ACRES  AND 
IC  6.  FT.  HIGH.  OVER  THE  40  YEAR  STUDY 
PERIOD  THF  rile  HILL  COVER  11.  ACRES 
AN  I  -:C  17.  ft.  HIGH. 


total  COST  OF  DREDGING  THE  SITE  IS  f.  47583.96 
a .. e RAGE  ANNUAL  COST  IS  '!•  86191.64 


TEST  FOR  APPENDIX 


PAGE  3 
09- 1 7-79 


FOP  CLAMSHELL  DREDGE: 


DREDGING  THE  RIVER  AND  PLACING  THE  MATERIAL  DM  BARGES 

COSTS  t  19800.00.  MOVING  THE  BARGES  TO  THE  DISPOSAL  SITE  COSTS 

1.  39  34.47.  'THIS  VALUE  MAY  CHANGE'. 

IS  THIS  BARGED  MATERIAL  TO  BE  REHANDLED  IN  THE  water: 

I-Y 

HON  FAR  INLAND  IS  THE  DISPOSAL  SITE? 

I  5  0  0 

THE  18-INCH  DREDGE  CAN  RUMP  3953.  CUBIC  YARDS  PER  DAY  INTO  THIS  SITE 
I.IHICH  IS  FASTER  THAN  THE  HAUSER  AND  WADE-  WORKING  TOGETHER  CAN  LOAD 
THE  BARGES  FROM  THE  INTERMEDIATE  SITE 

IE  THF  BARGES  COULD  BE  LOADED  FASTER-  THE  18-INCH  DREDGE  COULD  UNLOAD 
THE  BARGES  IN  ♦♦♦  DAYS  AT  A  COST  OF  3  8.53 

IF  THE  BARGES  MUST  BE  LOADED  AT  THE  INTERMEDIATE  SITE  WITH  A  CLAMSHELL 
UNLOADING  THE  BARGES  AT  THE  REHANDLING  SITE  WITH  A  18-INCH  DREDGE 
COSTS  1.  6817.50  AND  TAKES  4.  DAYS. 

THE  TOTAL  f OS T  OF  .HE  CLAMSHELL  DREDGING  OPERATION  ALONE 
IS  1.  38959.97.  THE  COSTS  OF  LOADING  THE  BARGES-  MOVING 

THE  BARGES  AND  UK  LOADING  BY  CLAMSHELL  APE  BASED  ON  "PEP  CUBIC  YARD" 
FACTORS  RATHER  THAN  EQUIPMENT  OPERATING  COSTS. 

EXHIBIT 

tt  o  i  arvacF  UFf  F  ‘.  \  AP_Y7_  . .  ,  . _ 


-»rf- 


CCONT) 


r.  '*-• r 


ST  PftUL  DISTRICT  NOW  HAS  6  BARGES  CAPABLE  DP  DUMPING:  I-  1  75  CY 
HYDROCLAP*  2-  165  CY  SIDE  DUMP,  1-110  CY  SIDE  DUMP  *,  2-  225  CY, 
BOTTOM  DUMP  SCOWS 

2  SCOWS  AND  1  TENDER  USED 

A  ROUGH  ESTIMATE  OF  DAYS  TO  DREDGE  THIS  SITE  IS,  6.7  DAYS  FOR  A  ONE- 
SHIFT  OPERATION-  3. 3  DAYS  FOR  A  TWO-SHIFT  OPERATION,  AND  2.2  DAYS  FOR 
A  THREE-SHIFT  OPERATION. 

THE  DISPOSAL  SITE  COVERS  1.  ACRES  AND 
IS  6.  FT.  HIGH.  OVER  THE  40  YEAR  STUDY 
PERIOD  THE  PILE  WILL  COVER  11.  ACRES 
AND  BE  17.  FT.  HIGH. 


TOTAL  COST  OF  DREDGING  THE  SITE  IS  1  32959.97 

AVERAGE  ANNUAL  COST  IS  '!■  18135.24 
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TEST  FOP 

APPENDIX 

09- 

17-79 

□NDITIONS : 

DREDGE 

CUT 

DISPOSAL  SITE 

10000.  CU  YDS 

DREDGED 

0  DAYS 

RETENTION 

50. FPEC'IJENC 

10.  FT 

ABOVE  LCP 

ELEV 

5000.  FT  TO  DISPOSAL  SITE 


20.  FT  MAX  DIKE  DR  PILE  HEIGHT 
NO  DIKING  OP  BERMING 


SPECIAL  CONDITIONS: 

MATERIAL  IS  REHANDLED  IN  THE  WATER 


DREDGE 

TOTAL 

UN  I T 

AVERAGE 

DIKING 

TYPE: 

HYDPAUL  1 1 S : 

COST 

COST 

ANNUAL 

COST 

COSTS 

20- INCH 

16- INCH 

■t  27126.58 

■l  2.71 

8  14925.59 

i  0.  00 

12- INCH 

MU DC AT 

MECHANICAL: 

•{.  47583.96 

4.76 

*  26181.64 

*  0.00 

CLAMSHELL 

LADDER- 

BUCKET 

F  NEUMA 

'!■  32959.97 

t  3.30 

1  18135.24 

*  0.  00 

DAYS  EQUIP. 

SIZE  OF 

DIKE 

40- YEAR  DIKE 

HYDPAUL I C : 

USED  NEEDED 

AREA 

HEIGHT  1 

AREA  HEIGHT 

20- INCH 

16- INCH 

4. 

1.  A. 

6.  FT. 

11.  A.  17.  FT. 

12- INCH 
MUDCAT 

MEC  HAN I CAL : 

1.  A. 

6.  FT. 

11.  A.  17.  FT. 

CLAMSHELL 

LADDER- 

BUCKET 

tj 

1.  A. 

6.  FT. 

11.  A.  17.  FT. 

EXHIBIT  4  CCONT) 

PNEUMA 
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DEPARTMENT  OF  TOE  ARMY 
Office  of  the  Chief  of  Engineers 
DAEN-CWE-BA  Washington,  D.  C.  20314 

Regulation 

No.  Ill 0-2-1 300  15  February  1978 


Engineering  and  Desian 

government  estimates  and  hired  labor  estimates  for  dredging 

1.  Purpose.  The  purpose  of  this  regulation  is  to  provide  the  estimator 
with  general  data,  procedures,  average  values,  and  a  format  for  guidance 
in  preparing  Governr.ent  estimates  and  hired  laoor  estimates  for  hopper 
dredging  and  hydraulic  pipeline  dredging.  This  regulation  also  outlines 
the  procedure  required  to  determine  the  total  contract  costs,  or  the 
total  hired  labor  costs. 

2.  Applicability.  This  ER  applies  to  all  field  cperatir.a  agencies  who 
are  required  to  prepare  Government  estimates  or  hired  labor  estimates 
for  new  work  or.  maintenance  dredging. 

3.  References. 


a.  33  U.S.C.  624 

b.  ER  1125-2-312 

c.  ER  11 30-2-307 

d.  ER  1180-1-1,  (ECI  1-372) 

4.  Definitions. 


a.  Government  estimates,  as  used  in  this  regulation,  refers  to  the 
estimate- of  fair  ana  reasonable  cost  to  the  contractor  (without  profit) 
which  is  prepared  for  the  purpose  of  evaluating  bids. 

b.  A  hired  labor  estimate  is  prepared  for  the  purpose  of  determining 
the  cost  of  performing  tne  work  by  Government  plant  and  hired  later,  and 
in  those  cases  wr.ere  the  work  has  been  advertised,  it  is  used  as  a  basis 
for  comparison  witn  the  low  bid  contract  Dr  ice  in  accordance  with  33 
U.S.C.  624  and  paragraph  1-372  (g) ,  of  ER' 1180-1-1. 

5.  Generail. 


a.  In  addition  to  pipeline  dredge  and  hired  labor  hopper  dredge  esti 
mates,  this  estimating  procedure  will  also  be  used  for  side  casting  dreciq 


This  regulation  supersedes  para  lie  ar.c  A??  I,  ER  1130-2-307,  31  Oct  68. 
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with  the  appropriate  changes  in  production  ar.d  direct  cost  iter's  of 
Appendix  A,  and  for  bucket  dredges  with  modifications  to  Appendix  B. 

The  term  pipeline  dredges  is  understood  to  include  cutternead,  olarn 
suction,  and  dustpan  dredges.  Associated  work  items  such  as  clearing 
and  gruobi.ng,  dike  construction,  disposal  area  maintenance,  drill inc 
and  blasting  and  environmental  protection  will  not  be  included  ir.  the 
dredging  estimate  format,  but  will  oe  estimated  separately  in  the  sate 
manner  as  other  Civil  'works  construction,  and  included  in  the  appro¬ 
priate  bid  item  of  the  estimate. 

b.  The  sample  estimating  formats  of  Appendixes  A  and  B  were 
developed  to  provide  the  estimator  with  procedures  to  prepare  estimates 
from  the  data  available  for  the  proposed  work.  Format  cscartures  ard 
changes  are  permitted,  if  required  or  desirable  in  tr.e  opinion  c7  the 
estimator,  v-.aen  major  changes  in  format,  other  than  those  recuirea  to 
adapt  the  format  to  a  specific  type  dredge  plant,  are  required,  HQ2A 
(DAEN-C.\E-EA)  VASK  DC  2U314  is  to  be  aevised  of  the  change  so  that 
other  divisions  and  districts  can  be  made  aware  of  the  need  for  devia¬ 
tion. 

c.  To  reduce  the  bulk  of  the  estimate  to  a  minimum  and  to  provide 
a  common  basis  for  comparison  all  repetitive  data  may  be  combined  in  a 
"back-up"  file.  This  file  will  be  periodically  updated  as  needed,  but 
on  an  annual  basis  as  a  minimun.  The  Division  Engineer  should  monitor 
the  cost  data  to  ensure  that  the  data  is  being  properly  maintained  on  a 
current  basis,  and  that  the  costs  used  are  reasonably  consistent  through¬ 
out  the  division. 

d.  Estimates  should  be  based  on  cost  without  profit  using  current 
cost  data.  Job  requirements  snould  be  carefully  analysed  and  evaluated 
by  an  experienced  Corps  engineer  with  a  background  in  dredging.  Com¬ 
pleted  estimates  should  be  reviewed  for  accuracy  and  completeness  tv  an 
employee  with  dredging  experience  to  reduce  the  possibility  of  errors 
and  emissions  and  to  assure  reasonable  judgments  where  judgmental 
factors  are  involved.  Current  cost  data  snould  be  maintained  by  corres¬ 
pondence  with  competent  sources,  as  opposed  to  verbal  contacts,  and  by 
careful  analysis  of  completed  comparable  work. 

e.  Estimates  of  jobs  actually  performed  can  serve  as  a  reference 
for  future  estimates,  especially  for  recurring  assignments.  For  an 
estimate  to  serve  as  a  reference,  it  is  necessary  to  compare  it  with 
actual  job  performance. 

6.  Submission  and  Approval.  In  cases  where  the  estimated  total  job 
cost  (dredging,  plus  mooilization  and  demobilization,  plus  any  associ¬ 
ated  work)  exceeds  the  authority  of  the  District  Engineer,  the  estimate 
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for  Civil  Works  projects  will  be  submitted  to  the  Division  Engineer  for 
approval  nor  iater  man  10  cays  prior  to  the  scheduled  opening  of  bids 
or  ccmencer.enc  of  negotiations.-  Ail  hired  labor  esrnates  for  the 
Industry  Capability  Program  must  have  aporoval  of  the  Division  Engineer 
prior  to  opening  aids.  Estimates  shall  oe  forwarded  by  letter,  con¬ 
taining  the  name  of  the  project,  the  invitation  number,  and  the  bid 
open  in--  c-te.  Tr.e  estimate  sr.aii  oe  preceded  by  a  narrative  statement 
outlining  pertinent  information  and  the  estimator's  reasoning  and  magor 
assumptions. 


FOR  THE  CHIEF  C?  ESGIhuERS: 


3  Appendices 

APP  A  -  Hired  labor 

Dredging  Estimate 
Ecpper  Drecce 

APP  B  -  Hydraulic  Pipeline 
Dredge  Dredging 
Estimate 

APP  C  -  Instructions  and 

Background  Informa¬ 
tion  for  Completing 
Appendixes  A  and  B 


Colonel,  Corps  of  Engineers 
Executive  Director,  Engineer  Staff 
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PRODUCTION  EXCAVATION 


APPENDIX  A 
FORMAT 

DREDGING  ESTIMATE  _  U.S.  HOPPER  DREDGE 

DISTRICT: _  DATE: _  ESTIMATOR :_ 

INVITATION  NO. _  BID  ITEM  NO. 


er  11:0-2-15:0 

15  Fco  7 o 


REVIEWER: 


(ALL  QUANTITIES  ARE  CU3IC  YARDS,  IN  PLACE) 


REQUIRED 

C.Y. 

DREDGING  AREA  £0. 

FT. 

PAY  OVERDEPTH 

C.Y. 

AVG.  MAX.  PAY  DEPTH 

MAX.  PAY  YARD.  - 

C.Y. 

AVG.  NON- PAY  DEPTH 

,  O.D.  NOT  DREDGED-- 

_ C.Y. 

AVG.  DEPTH  O.D.  NOT 

DREDGED 

MATERIAL  REMAINING  - 

_ C.Y. 

(TOLERANCE) 

NET  PAY  YARDAGE  - 

_ C.Y. 

NON- PAY  YARDAGE  + 

_ C.Y. 

GROSS  YARDAGE 

_ C.Y. 

TIME  PER  AVG.  LOAD  CYCLE: 

(ALL  QUANTITIES  ARE  C.Y.,  IN  PLACE) 

(INCLUDING  CLEANUP) 

DREDGING 

MIN. 

NUMBER  OF  LOADS /DAY 

TURNING  + 

MIN. 

CUBIC  YARDS/LOAD  x 

TO  DISPOSAL  OR  + 

MIN. 

OPERATING  DAYS/MO. x 

'  MOORING 

DUMPING  OR  + 

MIN. 

CUBIC  YARDS/MONTH  - 

PUMPOUT 

10  DREDGING  AREA  + 

_ MIN. 

TOTAL  - 

_ MIN. 

GROSS  YARD.  + 

C.Y. /MO.-  MO.  (JOS  DLTl.TI 

A-I 
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INDIRECT  COST  DIRECT 


tit 

15  Feb  73 

FROM  112  T"--;  27  (PLANT  RLPLACEMENT  INCREMENT  COST  EXCLUDED,  BUT  INCLUDES 
OWNING  DISTRICT  O.H.) 


DREDGE 

$ 

/MO. 

FLOATING  PIPELINE 

4$ 

_  /MO. 

SUBMERGED  PIPELINE 

4$ 

/MO. 

SHORELINE 

+$ 

/MO. 

1  ATTENDANT  PLANT 

4$ 

/MO- 

ADJUSTMENTS  TO  FORM  22  +$ 

_  /MO. 

(EXPLAIN) 

MONTHLY  COST 

-  $  . 

/MO. 

JOB  DURATION 

X 

KOS 

SUBTOTAL 

*  $ 

SPECIAL  COSTS  (EXPLAIN)-^. 


TOTAL  DIRECT  COST  «$ 


SURVEYS  $ 

SUPERVISION  &  INSPECTIONS. 


ENGINEERING  A  DESIGN  4$. 
OTHER  +$. 

OVERHEAD  OPER.  DIST. _ 7«$. 

TOTAL  INDIRECT  COST  «■  $ 


TOTAL  DIRECT  COST 
TOTAL  INDIRECT  COST 

INTEREST  ON  INVESTMENT  IN  GOVERNMENT  PLANT 

Suability  ins. (fed.  comp,  act)  i.25Z  of  payroll 

8 

e,  RETIREMENT,  HEALTH  6,  LIFE  INS.  _ I  OF  BASE  PAY 

£ 

g!NET  PAY  YARDAGE  COST 

Sjl 

C!xrET  PAY  YARD.  COST  $ _ +  NET  PAY  YARD., 

DTAL  DREDGING  COST  FCR  BID  SCHEDULE  YARDAGE  * 

UNIT  COST  § _ /C.Y.  X  MAX.  PAY  YARD. _ 

A- 2 


4$ 


+$_ 

4$ 


C.Y.-$_ 


C.Y. 


J  C.Y 
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(ALL  COSTS  INCLUDE  O.H.) 


MOBILIZATION  OF  DREDGE 
MOBILIZATION  OF  ATTENDANT  PLANT 
PREPARE  PLANT  FOR  WORK 
SUBTOTAL  MOBILIZATION 

DEMOBILIZATION  OF  DREDGE 
DEMOBILIZATION  OF  ATTENDANT  PLANT 
LAYUP  OF  PLANT 

SUBTOTAL  DEMOBILIZATION 

TOTAL  MOBILIZATION  &  DEMOBILIZATION 


ICTION  EXCAVATION 


APPENDIX  3 
FORMAT 


EE  1110-2-13C0 
15  Feb  78 


DISTRICT: 


HYDRAULIC  PIPELINE  DREDGE  -  DREDGING  ESTIMATE 
_ DATE: _  ESTIMATOR: _ 


REVIEWER: 


INVITATION  NO: 


BID  ITEM  NO: 


e 

n 

§ 


a 


CHART  PRODUCTION 
BANK  FACTOR 
[MATRL.  FACTOR 
BOOSTER  FACTOR 
OTHER  FACTOR 
NET  PRODUCTION 


C.Y./ER. 


REMAINS 


X 


X 


.C.Y./ER. 


.HRS /DAY 
.DAYS /MO. 


REQUIRED 

C.Y. 

DREDGING  AEEA 

SQ.FT. 

PAY  OVERDEPTH 

+ 

_ C.Y. 

AVG.  MAX.  PAY  DEPTH 

FT. 

MAX.  PAY  YARDAGE 

C.Y. 

AVG.  NON- PAY  DEPTH 

FT. 

O.D.  NOT  DREDGED 

C.Y. 

AVG.  DEPTH  O.D.  EOT 

DREDGED  _ 

FT. 

NET  PAY  YARDAGE 

- 

_ C.Y. 

NON- PAY  YARDAGE 

+ 

_ C.Y. 

GROSS  YARDAGE 

K 

C.Y. 

ASSUMED  DREDGE  SIZE 

INCH 

AVERAGE 

LENGTH  OF  PIPELINE 

FT. 

GROSS  YARD. 


_ C.Y./MO.-_ 

CLEANUP  + 


MOS.  :HT  JC3  DURATION 


MOS. 


TOTAL  JOB  DURATION 
8-1  6-13 


MOS. 


REMARKS  MOBILIZATION  6.  DEMOBILIZATION  COST  (W/O  PROFIT) 


ER  1110-2-13C0 
15  Feb  73 

BASIC  PLANT  $_ 

FLOATING  PIPELINE 
SUBMERGED  PIPELINE  +$_ 

SHORELINE  +$_ 

BOOSTER  +$_ 

MONTHLY  COST  «$_ 

JOB  DURATION 
SUB- TOTAL 

O.H.S  BOND  _ % 


NET  PAY  YARDAGE  COST 


X_ 

-4_ 

-h$_ 

Br$- 


_/MO. 

_/MO. 

_/KO. 

_/MO. 

_/MO. 

_/MO. 

MOS. 


.:NET  PAY  YARD. 


/CY 


TOTAL  DREDGING  COST  FOR  BID  SCHEDULE  YARDAGE 
UNIT  COST  $ _ /C.Y.  X  MAX.  PAY  YARD. _ 


C.Y. 


mobilize  plant  for  transfer 

TRANSFER  ALL  PLANT _ MILES /DAY 

PREPARE  PLANT  FOR  WORK 

SUBTOTAL  MOBILIZATION 
DEMOBILIZE  PLANT  FOR  TRANSFER 

TRANSFER  ALL  PLANT _ MILES/DAY 

PREPARE  PLAINT  FOR  LAY-UP 

SU3 TOTAL  DEMOBILIZATION 


#  DAYS  $/DAY 
_ X 


TOTAL 


_■*$_ 


r$_ 


SUBTOTAL  MOBILIZATION  &  DEMOBILIZATION  $_ 

OVERHEAD  &  BOND  _ I  $_ 

TOTAL  MOBILIZATION  &  DEMOBILIZATION  $ 


B-2 


6-14 


ER  1110-2-12:0 
15  Feb  78 


APPzmx  c 

Instruction  ar.d  Bocxcrcur.d  Information 
tor  i^tp.erir -  rn’o-er.j.ixes  A  ar.s  o 

This  appendix  defines  and  explains  each  entry  on  the  drecgir.g  ar.d 
mobilization  an c  demobilization  estimates  on  Appendixes  A  and  B.  That 
is,  an  estimator  acquainted  with  this  appendix  should  only  require  the 
appropriate  information  trot  the  job  to  complete  these  eat  mates.  Items 
of  special  cost  to  be  included  in  the  dredging  ar.a  separate  bid  items 
such  as  shore  worx  will  require  additional  work  sheets  sucn  as  EUG  Forms 
1741,  1741  a.  &  1741  b. 

The  following  paragraphs  are  arranged  to  agree  with  the  order  of  items 
on  Appendixes  A  and  3. 

1*  Project.  Briefly  describe  the  work  to  be  accomplished.  This 
description  will  state  the  dredging  assignment,  its  station  or  sr.oal 
numbers,  aeptn  of  required  and  allowable  overceptn,  other  available 
pertinent  data,  and  dredging,  type  or  material  to  be  dredged,  including 
average  in-place  density,  the  estimator's  reasoning,  cements,  end 
assunptions.  (Use  additional  sheets  if  necessary) . 

2*  Excavation.  The  items  to  ce  entered  on  Attend ixes  A  or  3  are  defined 
as  follows: 

,a*  Tr.e  Pacuired  Excavation  Yard  are  is  the  in-place  volute  (in 
cubic  yards)  or  materia^  to  oe  ratevee  frem  within  the  required  pay 
prisn  including  the  allowable  side  slopes. 

13  *  rne  Qt-’,etdeoth  yardage  is  the  in-place  volume  ( in  cubic 
yards)  of  material  cetvoen  the  required  pay  prist  as  the  required 
depth  elevation  including  the  allowable  side  slopes,  and  the  maximum 
pay  prism  at  the  overcepth  elevation. 

. ,  c*  Pav  Yardage  is  the  sum  of  the  required  excavation  and 

the  pay  overdeptn  yardages.  This  is  the  amount  of  material  snewn  on  the 

bid  schedule. 

.  ^ Pt.y  Overdsoth  not  Dredced  yardage  is  the  in-place  volute 
(in  cubic  yarcs)  of  pay  overeaten  material  that  is  estimated  will  not 
be  dredged.  ((1.  -  o.D.  allowance  in  feet)  x  b.] 

.  e *  . T^e  i^ter ial  Pmainma  (Tolerance)  Yardace  is  the  in-place  volute 
(in  cubic  yaros)  cr  mater iai  Ivina  wicnir.  "tne  required  pay  prist  that  is 
estimated  wij.1  retain  undreeged,  out  will  be  acceptaole  because  it  is 
WLtnin  the  specified  tolerance  limits.  (Generally  only  applicaole  to 

helper  aredging) . 
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f.  The  Net  Pa'/  Yaraace  is  the  maximum  pay  yardage  less  the 
averdepth  not  areagea  yaraage  less  the  material  remaining  (tolerance) 

yardage  (c-d-e) . 

g.  The  Non-Pav  Yardage  is  the  in-place  volune  (in  cubic  yards)  of 
material  estimated  to  oe  removed  from  outside  the  maximum  pay  prism. 

[(k.  f  0.  D.  allowance  in  feet)  x  b.) 

h.  The  Gross  Yardage  is  the  sum  of  the  net  pay  yardage  and  the 
non-pay  yardage,  (f+g) 

i.  The  Dredging  Area  is  approximately  the  area  shown  on  the  plans 
as  requiring  the  ramovai  of  all  material  aoove  the  required  grade  ele¬ 
vation,  including  allowable  side  slopes.  (Expressed  in  square  feet). 

j.  The  Average  Maximum  Pay  Depth  is  the  average  thickness  of  mate¬ 
rial  (in  feet) ,  existing  aoove  the  pay  overdepth  grade.  It  is  equal  to 
the  maximum  pay  yardage  (in  cubic  feet)  divid’d  by  the  dredging  area. 

k.  The  Averace  Non-Pav  Deoth  is  the  average  thickness  of  material 
(in  feet)  estimated  to  oe  removed  below  pay  overdepth  grade. 

l.  The  Averace  Deoth  of  Pav  Overdeoth  not  Dredged  is  the  average 
thickness  of  material  (in  reet)  estimated  to  oe  remaining  in  the  over- 
depth  prism. 

m.  The  estimated  average  non-pay  depth  is  generally  a  function  of 
the  type  of  material  to  be  dredged,  the  overdepth  allowance  in  feet, 
and  for  hopper  dredging,  the  control  exercised  in  maintaining  the  depth 
of  dragheaas;  for  pipeline  dredging,  dredge  sice  and  depth  cf  cutting 
banks  are  also  factors.  The  non-pay  yardage  (item  a)  is  estimated  as  a 
percentage  of  the  pay  overdeptn  yardage  on  the  basis  of  the  ratio  of  the 
average  non-pay  depth  to  the  overcepth  allowance  in  feet.  Similarly, 
the  pay  overcepth  not  dredged  yardage  (item,  d)  is  also  affected  by  the 
above  factors  and  it  is  also  estimated  as  a  percentage  of  the  pay  over¬ 
depth  yardage  on  the  basis  of  the  ratio  of  the  average  depth  of  pav 
averdepth  not  dredged  to  the  overcepth  allowance  in  feet.  Generally, 
the  percentage  for  computing  the  ncn-pay  yardage  is  much  greater  than 
that  for  pay  overdeptn  not  dredged. 

n.  Vshere  natural  shoaling  or  scouring  is  expected  to  occur  between 
the  time  of  survey  made  prior  to  the  bidding  of  the  job  and  the  survey 
to  be  made  before  commencement  of  dredging,  and  such  shoaling  or  scouring 
is  expected  to  be  of  such  magnitude  that  it  might  affect  the  equitability 
of  the  unit  cost  of  dredging  notwithstanding  any  modification  in  contract 
price  which  is  provided  for  in  the  "Variations  in  Estimated  Quantities" 
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orov 1 r '  iT!  t.s' 2  ^ryjcif Lz3.z\ct'.z,  such  shcsJL im  or  scour Lm  should 

be  duly  considered,  in  the  preparation  of  the  plans  and  specification. 
It  snould  i>;  taxer,  into  account  in  the  development  of  tne  bid  schedule 
quantities  in  tne  spec i i icatio.ms  by  adj  usting  the  quantities  to  be 
dredged  as  computed  trot  the  prebidding  survey  to  account  for  the 
shoaling  or  scenting .  The  net  yardage  resulting  then  beccr.es  cr.e  bid 
schedule  advertised  quantity.  In  such  cases,  the  specifications  should 
clearly  state  that  the  quantity  shown  in  the  bid  schedule  includes  an 
adjustment  of  a  specified  ate  ant.  Natural  shoaling  or  scouring  that 
may  cccur  Li  an  acceptance  section  during  the  period  of  operation  cf 
the  dredge  tnicem,  ordinarily  is  rot  considered  in  the  cevelcgrr.ant  of 
the  esti_ate  of  gross  quantity  cf  .r  ater  lai  to  be  removed.  However,  if 
the  District  Engineer  considers  that  the  effect  of  seen  sheading  or 
securing  cn  the  estt-.ate  would  be  significant,  then  in  such  particular 
case  a  realistic  allowance  of  the  yarsuge  concerned  may  be  creviced  for 
in  the  estimate  cf  gross  yardage.  The  format  does  not  include  ts.is  item 
because  its  use  will  be  infrequent,  however,  in  applicable  cases  this 
item  should  be  inserted  after  non-pay  yardage. 

3.  Hopper  Dredne  Estimates  [Hired  Labor). 


a. 

dredge  u 
the  ler.g 
and  tha 
entered 
the  esti 
many  oth 
product! 
previous 
Adj  UStT.U. 

and  pipe: 
of  the  c 
Previous 
provided 
included 


Production.  The  rate  of  production  depends  on  the  particular 
:s^d  as  to  a  oasis  for  the  estimate,  the  material  to  be  erected, 
ut  of  haul,  tne  method  of  disposal  (bettor,  dur.p  or  pumpout) 
estimated  effective  wording  time.  The  estimated  production 
or.  .-.tpenoix  A  is  in  .most  instances  the  most  important  part  of 
r.ate.  Tost  is,  its  significance  generally  outweighs  mat  of 
ar  rasters  it  the  estimate.  Since  it  is  difficult  to  estimate 
on  purely  cn  a  theoretical  oasis,  estimators  must  consider 
dredging  records  for  the  same  or  a  similar  assignment, 
r.ts  fur  to  dr  stance  between  the  dredging  and  disposal  areas 
nr.e  iar.gtn  (m  case  cf  pumpout)  are  m  order.  The  experience 
Ar.irg  District  will  be  utilized  in  preparation  of  estimates. 
gerrorrar.ee  experience  cn  similar  wer t ,  if  available,  will  oe 
os  oacx  up  to  the  estimate.  Cleanup  operations  snould  oe 
in  the  development  of  the  time  per  average  load  cycle. 


b*  Direct  Cost.  Appendix  A  requires  sev 
costs.  ^  ..nose  coats  will  include  all  costs  fo 
other  prar.t  ir  used,  for  payrolls,  operation, 
water,  lubricants,  supplies,  repair ,~ dryccchi 
the  owning  district  s  overhead.  Current  cost 
the  dredge  owning  district  as  recorded  on  ENG 
costs  as  extracted  from  ENG  Form,  22  should  oe 
to  provide  ror  estimated  increases  in  the  cos' 
rolls,  repairs,  ate.,  not  previously  anticipa 
current  plant  rates  (Form  22) .  The  format  of 


•eral  monthly  operating 
ir  tne  dredge,  and  any 
depreciation,  fuel, 
rg ,  yard ,  insurance  and 
s  s.nouid  be  obtained  from 
i  Form  22 .  However  ,  tr.ese 
adjusted,  if  necessary, 
t  of  fuel,  supplies,  pay- 
ced  and  included  in  the 
Appendix  A  provides  for 
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such  adjustments.  The  plant  replacenent  increment  itan  is  not  considered 
to  be  an  exanent  ol  cos c  in  hicea  lac or  estimates  ani ,  therefore,  must  oe 
excluded  from  the  costs  shown  cn  ENG  Form  22.  Since  current  cost 
accounting  regulations  stipulate  that  overhead  will  not  be  applied  to 
depreciation,  the  owning  district  should  make  sure  that  costs  used  or 
reported  to  sorrowing  districts  meets  this  stipulation.  Tne  format  also 
includes  an  iter,  for  any  special  costs  peculiar  to  the  job. 

c.  Indirect  Cost.  It  is  necessary  to  consider  the  following  items 
of  indirect  cost  in  hired  labor  estimates  so  that  the  estimates  will 
include  all  costs  incurred  by  the  Government  in  performing  the  work. 

(1)  A  pro-rata  share  of  land  and  dock  support  facilities  and  other 
items  wnen  they  relate  to  the  performance  of  work  on  a  given  project. 

(2)  Survey  costs  comparable  to  level  of  effort  required  when  work 
is  contracted,  and  performed  by  similar  type  plant.  Survey  costs 
induce  all  expenditures  for  surveys  immediately  prior  to,  after  and 
during  the  job,  but  the  cost  of  surveys  required  for  operational  control 
during  the  course  of  the  worx  performed  ov  Corps  plant  will  ce  considered 
a  direct  cost  it en.  Costs  for  engineering  and  design  and  condition 
surveys  leading  to  tha  job  should  not  be  included.  Inspection  and  super¬ 
vision  and  engineering  and  design  costs  include  all  expenditures  directly 
related  to  performance  of  tune  dredging  job.  Overhead  costs  consist  ct  tne 
operating  district's  overhead  percentage  on  the  applicable  inf  .-ct  cost. 

d.  Total  Drecr-irc  Ccst.  The  sum  of  the  total  direct  cost,  the  total 
indirect  cist,  tuna  interest  on  the  invested  cm:  -  tal,  tut.  liability  insur¬ 
ance,  arc  any  carer  cost  directed  by  statute.  i  administrative  determina¬ 
tion  to  be  included  ir.  the  estimate  results  in  the  overall  ccst  cf 
dredging  the  r.et  pay  yardage.  The  first  two  cost  eierents  are  outlined 
in  tr.e  foregoing  par  aerates  o  and  c.  Tne  next  two  cost  elements  are  to 
be  included  in  tr.e  estimate  as  directed  by  puregrapn  1-372  (f)  of  E2 
1180-1-1.  Tne  cost  chime  for  the  interest  on  capital  invested  in 
Govern.*. i-r.t  plar.t  i  the  retaining  toc.<  value  of  the  plant) ,  except  ir.  case 
of  leasea  plant,  will  be  determined  by  a  rate  not  in  excess  of  the  maximum 
prevailing  rate  uemq  paid  by  the  Government  on  current  issues  of  bends 

or  other  evioer.ee  cf  mdeotedness.  The  cost  charge  cf  1-1/1  percent  of 
the  amount  of  payrolls  will  be  used  to  cover  compensation  for  injuries 
to  Government  employees  under  the  Federal  Compensation  Act.  An  eler.ent 
of  cost  in  the  last  category  which  must  be  provided  for  in  tne  estimate 
is  in  accordance  with  C'3  circular  A-76  as  revised  by  Transmittal 
Manor andun  No.  3.  It  stipulates  that  a  factor  should  be  added  to  reflect 
the  full  Government  costs  for  retirement,  health,  and  life  insurance. 

This  full  cost  factor  amounts  to  18.1  percent  of  base  pay,  and  is  made 
ip  of  the  following:  Retirement,  14.1  percent;  Health  Insurance,  3.5 
percent;  Life  Insurance,  0.5  percent.  Chly  the  difference  between  18.1 
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percent  and  the  percent  tor  these  same  three  items  presently  included 
in  payroll  costs  as  reflected  on  ENG  Form  22,  in  accordance  with  existing 
cost  accounting  regulations  will  be  the  additional  cost.  Accordingly, 
a  cost  factor  expressed  as  a  percent  of  the  base  payroll  will  be  included 
in  the  estimate  as  a  cost  item.  No  allowance  for  profit  will  be  included 
in  any  hired  laoor  estimate.  The  net  pay  yardage  cost  divided  by  the 
net  pay  yardage  results  in  the  estimated  unit  price.  Since  the  Government 
estimate  is  based  on  the  maximin  pay  yardage  as  indicated  in  tr.e  bid 
schedule,  the  unit  price  multipli«3  by  this  yardage  results  in  the  total 
estimated  dredging  cost  to  be  entered  on  the  bid  schedule. 

e.  .Mobilization  and  Demobilization.  These  costs  should  be  shown 
separately  for  me  aredge  ana  attendant  plant.  In  conventional  hopper 
dredge  operation  utilizing  botten  dumping  and  employing  no  attendant 
plant,  mere  will  be  only  one  entry  for  mobilization  of  the  dredge  and 
the  applicable  overhead  charge.  Demobilization  of  the  dredvge  normally 
becomes  the  mobilization  for  the  next  assignment.  In  developing 
mobilization  and  demobilization  costs,  it  should  be  considered  that 
reduced  operating  expenses  may  be  applicable. 

f.  Total  Hired  Labor  Cost.  The  sun  of  the  total  dredging  costs 

plus  mobilization  and  demoralization  costs  and  any  other  costs  asso¬ 
ciated  with  tne  dredging  project  that  may  be  shown  as  separate  imams 
in  the  bid  schedule ,  is  the  total  hired  labor  cost  to  be  compared 
with  the  low  bid  contract  price  as  adjusted  in  accordance  with  para¬ 
graph  1-372 (g)  of  ER  1180-1-1.  # 

4.  Pipeline  Dredge  Estimates. 


a*  Production.  In  order  to  estimate  production,  a  dredge  size 
must  be  assunea  and  the  average  length  of  pipeline  must  be  determined. 
The  dredge  size  depends  mainly  on  availability,  job  duration,  type  of 
material,  exposure  to  the  elements,  and  capaoiiicy  of  meeting  specifi¬ 
cation  minimum  production  requirements,  or  specified  construction 
period.  The  production  rate  to  be  entered  on  Appendix  3  is  in  many 
instances  the  most  uncertain  part  of  the  estimate.  And  because  its 
significance  in  regard  to  cost  and  time  and  the  range  over  vnicr.  it 
can  reasonably  be  assumed  will  outweigh  any  other  assumption  race  in 
the  estimate,  it  is  discussed  in  same  detail.  Tr.e  most  reliaole 
approach  for  estimating  production  rate  is  to  base  it  on  dreoqir.g 
records  for  the  same  or  similar  type  work  performed  previously.  If  a 
production  rate  in  cubic  yards  per  hour  or  per  month  is  available  cased 
on  dredging  records,  it  is  entered  on  Appendix  3  under  "Net  production" 
or  under  "c.y./fno."  and  no  other  entries  are  required.  However,  the 
sources  of  the  data  shall  be  stated.  If  records  are  not  available  or 
applicable,  a  theoretical  approach  must  be  taken,  and  the  production 
rate  must  be  estimated.  A  procedure  to  achieve  this  is  outlined  in  the 
following: 
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(1)  Chart  Production.  Because  of  the  canplexity  of  the  effects  of 
pipeline  ui-u  anu  TZTJtnT  these  parameters  cannot  be  considered  ir.  form 
of  a  simple  multiplication  factor.  They  are,  therefore,  considered  in 
the  following  table  which  lists  the  average  production  rate  for  each 
size  dredge  for  two  critical  pipe  lengths  based  on  punping  free  flowing 
sand  having  insitu  density  of  about  2,000  grans/liter  and  a  cutting 
depth  (bank  height)  equal  to  the  cutter  diameter.  The  pipe  length  to  be 
used  consists  of  the  actual  line  length  increased  by  "equivalent  lengths 
for  fittings  and  rise  of  the  discharge  end  of  the  piping  above  the  water 
line.  The  appropriate  figure  is  entered  in  Appendix  B  and  then  modifies 
by  correction  factors. 


Hourly  production  as  a  function  of  line  length 


Dredge 

Size 

Avn. 

H.P. 

Up  to  this 
lenath 

CY/HR 

At  this 
length 

CY/HR 

10" 

500 

2,000 

200 

4,000 

130 

12" 

800 

2,500 

270 

5,000 

180 

14" 

1,200 

3,000 

380 

6,000 

250 

16" 

1,500 

3,500 

500 

7,000 

330 

18" 

1,800 

4,000 

650 

8,000 

420 

20" 

2,400 

4,000 

800 

8,000 

520 

24" 

4,000 

5,000 

1,200 

10,000 

780 

27" 

5,500 

5,500 

1,500 

11,000 

930 

30" 

7,000 

6,000 

1,800 

12,000 

1,170 

32" 

8,000 

6,000 

2,100 

12,000 

1,370 

The  significance  of  the  two  pipe  lengths  for  each  size  dredge  in  the 
foregoing  table  is  explained  by  the  operation  of  a  pipeline  dredge. 

This  operation  is  controlled  by  two  different  parameters  as  the 
discharge  line  length  increases.  For  short  lines  the  suction  limita¬ 
tion  holds  the  production  rate  constant.  As  the  line  length  increases, 
more  power  is  used  until  the  maximum  power  is  reach.  Fran  then  on, 
the  power  limitation  controls  the  production.  That  is,  longer  line 
lengths  can  only  be  achieved  by  a  reduction  in  effluent  velocity 
(assuning  constant  density) .  This  continues  until  the  velocity  becanes 
so  low  that  solids  start  to  settle  out.  Fran  this  point  on,  longer  line 
lengths  are  generally  achieved  by  adding  booster  punps. 
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The  forgoing  subparagraph  shows  that  the  operation  of  a  cutterhead 
dredge  is  characterized  by  two  points;  rumelv,  the  transitions  between 
the  suction,  power,  and  velocity  irritation.  The  two-line  lengths  at 
which  these  transitions  are  expected  to  occur  are  listed  on  the  fore¬ 
going  tacle  together  with  the  expected  production  rates.  As  the 
foregoing  suoparagraph  implies,  the  drecgmg  rate  is  the  sane  for  all 
line  ler.gtns  less  than  the  snortest  one  listed  irrespective  of  avail¬ 
able  per?  power.  The  production  between  the  two  lengths  listed  will 
be  interpolated. 

(2)  Sank  Factor.  Production  in  pipeline  dredging  is  controlled 
either  by  me  acuity  of  the  cutter  to  cut  and  the  purp  to  transport 
the  material  cr  by  the  speed  with  which  tr.e  credge  advances  ever  tne 
dredging  area.  The  latter  is  frequently  the  criterion  in  shallow  banks 
of  easily  dredged  material.  The  factors  in  the  following  table  are 
suggested  to  consider  the  effect  of  bank  heignt. 

BANK  FACTOR 


EXAMPLE:  A  24-inch  dredge  with  an  average  bank  height  of 
4.5  feet.  Projecting  from,  the  intersection  of 
these  two  lines  to  the  factor  line  at  the  top  of 
the  table  would  give  a  bank  factor  of  about  0.78. 


(3)  Material  Factor.  The  effect  of  the  material  to  be  dredged  on 
production  is  very  pronounced.  Altnough  its  precise  evaluation  is  dif¬ 
ficult  particularly  since  bottom  material  is  generally  not  of  uniform, 
consistency  or  density  and  precise  data  pertaining  thereto  is  usually 
lacking,  its  effect  can  be  determined  within  an  acceptable  degree  of 
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accuracy.  Since  the  hourly  production  rates  in  the  foregoing  table 
are  Dreoarea  for  free- flowing  rand,  having  an  insitu  density  of  about 
2,000  grams/liter,  these  rates  can  be  adjusted  by  a  factor  which  con¬ 
sidered  the  variations  in  the  aver ace  insitu  densities  of  different 
relatively  free  flowing  materials  such  as  mud,  silt,  sand  or  mixture 
thereof,  tune  following  chart  gives  tune  factor  for  different  insitu 
densities.  The  chart  is  only  for  free  flowing  materials  and  must  not 
be  used  for  fat  or  stiff  clay,  heavy  gravel,  coboles  or  broken  stone. 
For  the  latter  type  materials  experience  cn  similar  type  work  should  be 
used. 


MATERIAL  FACTOR 


(4)  Booster  Factor.  Experience  shows  that  the  operation  of  booster 
punps  presents  several  problems.  These  prcbiets  are  normally  mora  scute 
when  starting  a  job  and  subside  somewhat  with  experience.  To  account.  for 
the  reduced  production  causeci  by  the  introduction  of  boosters,  multiplies 
tion  factors  are  used.  These  factors  are  assumed  to  be  0.3  for  each 
booster  pump  used  for  jobs  of  up  to  one  month  duration  and  0.9  for  longer 
lasting  jobs. 

(5)  Other  Factor.  This  entry  cn  Appendix  B  is  provided  for  a  multi¬ 
plication  factor  tor  any  other  correction  In  production  not  previdoo  for 
in  the  foregoing,  such  as  narrow  channel  (reduction),  debris  (reduction), 
ladder  pxip  (15  to  30  percent  increase),  etc.  If  such  a  factor  is  used, 
it  must  be  explained. 
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(6)  Net  ?r  '-liL-tirr,.  After  ell  aoolicable  factors  are  estabiis.-  _o , 
the  predict  or  1  tr..-  factor 3  is  multiplied  ay  the  cr.crt  production  ana 
this  precast  enter -d  as  net  production.  Tms  net  production  constitutes 
the  hourly  erecting  rate. 

b.  Tine.  Actual  dredging  times  are  less  than  24  hours/day  and  30 
days/htontr. 

(1)  Actual  credo  in. j  hours Reaping  interruptions  associated 
with  cicdg-r.g  creations  sues  as  nandiir.g  pipelines,  nandling  anenor 
lines,  clearing  ter.?  or  cutter  h_-aa,  crar.gmg  location  of  slant  on  the 
job,  passing  vessels,  minor  operating  repairs,  refueling  a.Td  waiting 
for  attencar.t  plant  nust  .te  considered.  IP  allow  for  these  interrup¬ 
tions  (ecc^us-re  ci  unfavorable  weather)  tr.e  number  of  daily  operating 
hours  'edrective  -verging  tine)  is  estimated.  The  rationale  outlining 
this  tire  estmate  should  be  stated  as  a  record  in  the  event  of  a  pro¬ 
test  of  the  Government  estimate. 


(2)  The  nir.ser  of  operating  days /month  is  less  than  the  number  of 
days  in  the  r.or.tn  cue  to  holidays,  inclement  weather,  exposure,  major 
creskdowns,  mag  or  novas,  and  operating  schedules  less  than  7  C2vs  per 
week.  Tr.e  rationale  outlining  this  tine  estimate  should  be  stated  as 
a  record  an  the  event  of  a  protest  of  the  Government  estimate. 

(3)  After  the  r.uncer  of  operating  hours  per  day  and  niar.ber  of 
operating  days  per  month  are  established,  they  are  multiplied  with  each 
other  anc  are  nearly  net  production  to  arrive  at  the  monthly  production. 
The  gross  yardage  is  then  divided  by  this  figure  resulting  in  the  number 
of  .nontns  ~co  carat  ion  which  is  also  entered  on  Appendix  B. 

.c* .  Cost  ;*r:i r.~-~  Labor)  .  If  the  pipeline  dredge  estimate  is  to  be 
a  hired  j.uocr  ester. ate,  tr.e  cost  procedures  descriDed  in  paragraph  3 
will  be  followed.  The  cost  format  of  Appendix  A  (page  A-2)  will  be 
used  and  tne  instructions  pertaining  thereto  will  be  equally  applicable. 

Cost  fair  and  Psaio-anie  without  Profit).  If  the  pipeline 
dredge  ester ate  is  to  oe  tra  "Fair  and  Reasonaole  without  Profit"  type, 
then  theses at  rcrr.at  of  Appendix  3  will  be  used.  The  major  items  on 
this  cost  r cm. at  are  the  monthly  operating  costs  of  the  dredge,  pipeline, 
and  attor.cart  plant,  etc.  These  monthly  operating  costs  must  be 
developed  by  tr.e  estimator  on  the  basis  of  the  individual  cost  elements 
inherent  an  and  associated  with  the  ownership  and  operation  of  the 
specific  items  of  plant  and  equipment.  There  is  attached  to  this  Appen- 
dlx  * ,SU< ~e31:eG  fotm ,  intended  as  a  guide  only,  for  developing  these 
monthly  operating  costs.  Tne  Division  Engineer  may  adopt  the  form  as  is 
or  with  such  changes  as  deemed  necessary  or  develop  his  own  form  which 
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will  contain  the  information  to  support  the  data  used  in  the  Cost 
Fora at  of  A ppcraix  B.  Division  Engineers  should  develop  and  Keen 
current  by  periodic  updating  a  co? Dieted  fora  for  each  size  drec.ce 
coraonlv  usea  cn  work  in  the  division  area.  However,  before  data  is 
extracted  fret  a  conp.  eted  fora,  it  should  be  reviewed  and  revi sod, 
as  necessary,  to  assure  that  the  data  is  current  and  applicable  to  the 
requirements  aid  conditions  of  the  particular  job  for  waich  cr.e  cost 
estimate  is  being  prepared.  The  estimator  should  assure  hi?, salt  tr.at 
all  applicable  -.-.cstniy  costs  have  been  induced  in  tne  estimate,  for¬ 
mally,  these  moneni/  operating  cost  fonts  are  a  part  of  the  bac.-.-up  file 
When  they  are  revised  for  a  particular  30b,  a  copy  should  he  induced  in 
the  estimate  fde  for  reference  only,  not  as  part  of  the  Goverrr.ent 
estimate . 

The  first  five  entries  in  this  part  are  monthly  dredge  operatira  costs. 
The  sixth  entry  is  the  son  of  the  monthly  operating  costs,  union  is 
multiplied  by  the  joo  duration.  The  product  is  entered  cn  Appendix  B 
as  a  subtotal. 

The  subtotal  is  then  multiplied  by  a  percentage  for  overhead  and  tone 
(normally  12  percent  O.H.  and  1  percent  bond)  and  entered.  The  sar,  of 
the  last  two  figures  entered  is  tne  net  pay  yardage  cost.  This  cost 
divided  by  the  r.at  pay  yardage  results  in  the  unit  price.  Since  the 
Government  estimate  (without  profit)  is  based  on  the  max  in  up.  pay  yarcage 
the  unit  price  multiplied  by  this  yardage  results  in  the  Government  esti¬ 
mate.  The  latter  and  the  unit  price  are  entered  on  the  bid  schedule. 

The  following  comments  pertain  to  the  sample  format  at  the  end  of  this 
appendix.  The  costs  cn  this  format  or  format  developed  by  the  Division 
Engineer,  will  be  reviewed  before  each  job  for  whicn  a  Government 
estimate  is  being  prepared,  and  at  least  annually,  and  necessary  adjust¬ 
ments  made. 

(1)  The  payroll  is  divided  into  supervisory  and  operating  crew 
costs.  Pay  rates  for  the  crew  should  be  based  on  prevailing  Union  rates 
for  dredges  20".  and  over  ard  dredges  13"  and  under.  A  prime  source  of 
wage  rates  are  the  weekly  payrolls  submitted  by  contractors  on  otn.er 
contracts.  It  cnouid  be  understood  chat  the  above  source  for  wace  rates 
will  be  used  cniy  if  tne  wage  rates  actually  paid  are  greater  than  the 
minimun  wage  rates  indicated  in  the  specifications. 

(2)  Taxes,  insurance  and  fringe  benefits  for  crevmen  are  estimated 
as  a  percentage  of  the  total  wages  (including  overtime).  The  tabulation 
below,  shown  oniv  for  illustrative  purposes,  depicts  the  method  for 
deriving  the  necessary  percentages.  Each  Division  should  determine  the 
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correct  percentages  tc  use  for  the  variable  items  by  contacting  the 
state  department  of  labor  for  unemployment  and  workmans  compensation 
and  the  union  locals  for  the  fringe  benefits. 

Social  Security  -  6.05  percent  1st  $17,700  use  -  6.05% 

State  unemployment  canp.  -  4.5%  1st  $4,200 

(Varies  with  each  State) 

Federal  unar.ployment  ccmp.  -  0.5%*  1st  $4,200 

5.0%  1st  $4,400 

Since  the  average  annual  salary  is  at  least  double  the 
$4,200,  say  50  percent  of  total  payroll  is  subject  to  tax 
50  percent  x  5.0  percent  2.50 

Workmans  compensation  =  (average)  12.65 

(Varies  witn  state  and  contractor) 

Fringe  benefits  (vary  with  each  union  local  agreement) 

Vacation  -  (6%  of  straight  tine  rate  -  $5.25)  =  $0. 32/hr. 

Welfare  0.35/hr. 

Pension  0.35/hr. 

31.02/hr . 

Total  Fringes  $1.02  =  0.17  use  17.00 

Average  nourly  rate  w/CT  $6.00  TOTAL  38.20% 

Sane  union  local  agreements  include  an  hourly  allowance  for  subsistence 
If  this  is  the  case  in  your  area,  this  cost  should  be  included  as  part 
of  fringe  benefits. 

(3)  The  number  and  size  of  attendant  plant  and  size  of  crew  will 
vary  witn  the  sice  of  the  dredges  and  the  job  conditions.  This  infor¬ 
mation  snould  be  derived  from  dredge  reports  on  previous  contracts. 

(4)  Depreciation  is  based  on  estimav*  *  original  value  of  equipment 
including  additions  and  betterments,  useful  years  of  life,  and  six 


♦{Minimum  is  0.5  percent,  but  will  be  increased  to  make  up  difference 
between  the  state  and  a -minim un  total  of  3.2  percent) 
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months  ope ration  per  year  except  where  records  and  available  data 
indicate*  that  a  greater  figure  is  justified.  For  uniformity,  the 
following  useful  life  should  be  used: 

Dredges  -  10  through  14  inches  -  20  years 

16  through  20  inches  -  25  years 

24  inches  and  larger  -  30  years 

The  useful  life  for  attendant  plant  will  be  generally  as  shown  on  the 

sat  pie  for-,  at. 

(5)  Interest  on  investment  costs  are  computed  in  the  following 
manner  -  Annual  ter  cant  =  R  [hi+l-r  S'N-1)]  -  2N,  Where: 

R  =  the  corner cial  interest  rate.  The  current  rate  charged  by  lending 
car.pcr._es  is  II  percent,  based  on  a  banking  prime  rate  of  9  percent 
plus  2  percert  for  private  lender  markup.  N  =  the  equipment  life  in 
years.  S  =  str.cce  value  expressed  as  a  decimal.  The  average  for 
dr ecte  equicnena  snouid  ce  .15  to  .20.  Tnis  annual  cost  will  be 
divided  by  tne  assumed  nunoer  of  months  of  operation  to  arrive  at  the 
monthly  co ot.  • 

(6)  The  fuel  cost  (Diesel)  is  based  upon  0.5  lb.  fuel  or  0.067 
gal.  per  h.p.  per  hour,  the  operating  hours  per  month  (operating 
hours/ day  v 25  days  month) ,  the  current  average  fuel  price  and  .85 
operating  pcnar,  assuming  tr.e  plant  is  seldom  ooerating  at  full  power. 
Tne  horse  to  .er  replied  in  this  com.  potation  is  the  estimated  average 
horsepower  used  by  tne  dredge  arc  attendant  plant. 

(7)  Monthly  supply  aosts  include  all  operating  supplies  such  as 
stall  tools,  rope,  cutter  teeth,  pump  wear  items,  etc.  Cost  of  wear 
items,  suer,  as  cutter  teeth  and  certain  perp  parts  './ill  vary  greatly 
with  tr.e  type  material  dredged.  An  u  rear  a  adjustment  should  oe  m.ade 
when  dredging  rccc  or  ether  nicely  abrasive  material,  and  a  downward 
adj ustm.enc  -ace  for  dredging  mud  or  silt. 

(8)  Repair  costs  consist  of  tha  monthly  average  on  the  basis  of 
the  number  of  operating  r.ontr.s  tec  year  of  the  annual  labor  and  mate¬ 
rial  costs  for  all  repairs,  drydecking ,  and  minor  addition  and 
betterments. 

(9)  Yard  costs  pertain  to  the  yard  or  base  supporting  the  creaaing 
operation  ana  consist  of  that  portion  of  yard  expenses  supporting  this 
operation. 

(10)  Insurance  costs  consist  of  premiums  paid  for  marine  liability, 
property,  and  punlic  liability  insurance,  and  plant  insurance. 
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(11)  Lav-uc  costs  consist  of  all  expenses  incurred  while  the  dredge 
and  attendant  plant  are  laved  up.  And  is  charged  as  a  monthly  cost  of 
the  assumed  num.oer  or  operating  months  per  year. 


(12)  The  floating,  surmerged,  and  shoreline  costs  should  include 
the  fittings,  pontoons,  winches,  etc.,  normally  associated  with  these 
lines.  Tne  pipe 4 me  cents  fer  the  project  at  nana  are  obtained  by 
multiplying  the  costs  per  foot  developed  for  tr.e  different  types  of 
material  gm.ud,  silt,  sard,  rock)  by  their  respective  maximm  lengths. 
For  other  notarial  3  and  combinations,  causing  different  rates  of  pipe 
wear ,  the  values  s.tcuid  be  modified  by  the  estimator  based  on  his 
experience  and  previous  contracts  in  the  sane  area.  Costs  for  placing 
and  removin'  of  tne  pipelines  are  covered  under  Mcoili cation  and 
Demobilisation. 


(13)  The  entries  shown  aider  booster  costs  will  be  developed 
generally  in  the  sme  manner  and  suoject  to  the  sane  comments  as  for 
the  dredging  plant. 


e*  ••ieoilismticr  s  P-Trcoilizaticn.  Che  various  costs  are  itemized 
cxi  the  bac.<  or  ^.rgenUxA  o  ana  are  cneily  explained  here.  All  of  these 
costs  should  ccncicer  cnat  only  a  partial  crew  and  greatly  reduced 
operating  costs  are  applicable. 

(1)  Mobilize  Plant  for  Transfer  includes  all  attendant  plant  and 
pipeline.  Costs  incurred  consist  of  such  items  as  restoring  all 
machinery  to  working  order  and  restoring  and  stocking  quarters  and  mess 
facilities  (if  applicaole) .  Preparation  for  m.ooilization  averages  1/2 
to  three  days. 


(2)  Transfer  All  Plant  includes  all  transfer  costs  including  the 
return  of  the  tun  or  tugs  (if  applicaole) .  Tie  distance  traveled  per 
day  averages  50  to  75  miles.  Transfer  distance  should  be  oasc-d  on  the 
second  drudge  iron  the  jcb  that  is  expected  to  bid  on  the  worn. 


(3)  Prepare  Plant  for  work  induces  all  costs  incurred  to  set  up 
the  equi«,ent  to  start  work  including  assembling  and  placing  the  dis¬ 
charge  line  and  boosters  (if  applicaole). 


(4)  Demobilize  Plant  for  Transfer  includes  all  attendant  plant  and 
pipeline  ana  j^rages  1/2  to  two  days.  Costs  incurred  include  disassembly 
ot  all  pipeline  and  preparing  it  for  transport. 


•  f:Tr‘:r's'er  ^l  Plant  is  similar  to  the  sane  entry  above,  however, 
points  of  mooilization  and  danobilization  are  not  necessarily  the  same. 


C-13 


6-27 


ER  1110-2-1300 
15  Feb  78 


(6)  Prepare  Plan:  for  Lay-ip  includes  all  costs  to  secure  .vuchan:: 
arri  equipment  for  storage. 

(7)  Oerhfad  and  Bend  are  based  on  the  same  percentage  usee  for  tr 
dredging  estimate. 


(8)  Remarks.  Bus  space  is  for  retarks  to  itens  on  Appendix  B. 


f.  Modification  Estimates,  "'.hen  an  estimate  is  prepared  for 
modification  co  a  cor.z~~2.zz,  tne  average  monthly  coots  user  in  ane 
Government  escarate  will  need  to  be  attested  to  suit  ere  specizic 
ar.d  attendant  plant  cn  the  job.  Equipment  c  re r snip  costs  . molt 
depreciation,  interest  cn  investment,  insurance,  repair,  uryaccfa 
layup)  ,  snail  re  determined  in  accordance  vita  2.5  PH  15-412.-.  ar.d 
contract  clause  entitled  •‘Equipment  Ownership  Zrper.se  Ecnsdule." 
shall  be  taken  that  costs  are  not  duplicated  since  tine  use  cf  the 
"Contractors'  Equipment  Owner snip  Schedule,"  5 an  Zcinion,  as  su-~s 
AS?P.  15-402.1  includes  the  above  itens  cf  cost,  .'depreciation ,  an 
taxes,  storage,  insurance,  eve  mauling,  r.agcz  repairs,  painting,  . 
allowance  for  prosit  shall  also  re  induced  an  modification  es:_- 
accordance  with  EH  llil-1-1,  paragraph  i-372{e)  f:v) .  Profit  mil 
determined  by  the  veicr.ted  guidelines  m.etnod  as  cir acted  by  Z?„  11, 
paragraph  3-SGS.2. 
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SAMPLE  FORMAT  15  Fob  7d 

MONTHLY  OPERATION  COST  FOR  BASIC  HYDRAULIC  DREDGING  PLANT  H.P.  _ 


Total 

payroll  (24-hr.  operation) 


H.P.  (Dredge  Plus  Att.  Plant) 

Ownership  S  Operation  ( _ mo/yr  operation) 

Mon  chi; 

C  _t 


Date: 


Project  Manager 

$ _ 

Plant  Value 

Est. 

Life 

Superintendent 

Captain 

~  Dredge  $ 

_Yra 

Chief  Engineer 

H.P.  Tugs  (  ) 

ICYra 

Civil  Engineer 

Ton  Derrick 

2G  Yrs 

Office  Personnel 

Work  Barges  (  )  ® 

23Yrs 

Subtotal 

Fuel-Watar  Barge 

2r>  Yra 

t.  ins.  i  fringes  ( _ %) 

Crew  Boat 

_6_Y  rs 

Sub-total 

/  Skiff  L  Outboard (  ) 

A  Yr3 

“  L‘  Bulldozers  (  ) 

A  Vrs 

Levermen  5 

/hr. 

/hr.. 

/hr.. 

/hr.. 

/hr.. 

$  Pick-up  Trucks  (  ) _ 

A  Yra 

Watch  Engineers 

Ofiice  (Trailer) 

jjjrs 

Dredge  Hates 

$. 

Tug  Masters 

Depreciation  (Total) 

Tug  Mates 

1) 

Equip.  Operators 

/hr. 

Interest  on  Investment  ( 

Oilers 
Deckhands 
__  _  Stewards 

Mess  Attendants 
...  Cen.  Dump  Foreman 
__  Dump  Foremen 
Yard  &  Shoremen 


/hr.; 

/hr.. 

/hr.. 

/hr.. 

/hr., 

/hr.. 

/hr.. 

/hr. . 


Fuel  Cost 


Total  Crew 


Sub-total 


Work _ hrs .  -  Pay _ hrs  /vk 

Wages  (month)  (4.34  vks)  $ _ 

Taxes.  ins.&  fringes  (,  ■)  _ 

$ _ 


Water  6=  Lubricants 
Supplies 

Repair  &  Drvc Peking 
Yard  Cost 


Labor  Total  $ 


/mo 


Insurance 

Lay-up  ( _ mcnt'ns/yr.) 

Total  Mont hi v  3asic  Plant  L  I"bor  Cost  3 


Pipeline  Costs: 
Floating  Line 
Submerged  Line 
Shoreline 


PIPELINE  COSTS  (Monthly  COSts/ft.) 

Mud  Sand  Rock 

$  $ _  $. _ 


Value  $ 

Depreciation” 


Interest  on  Investment  (  X) 

Fuel  Cost 

Lubricants 

Supplies 


BOOSTER  COSTS  ( _ H.P.)  ( 

$_ _ 


_YR.  LIFE) 

Repairs  &  Drydock 
Yard  Cost 

Insurance 

Lav-uo  months) 

Payroll 

Taxes,  Ins.  &  Fringe 

TOTAL  COST  M3NTKLY 


J 


PNEUMA  PUMP  BODY  (THREE  CYLINDERS  ARRANGED  IN  A  TRIANGLE) 


PNEUMA  PUMP  DISTRIBUTOR.  COMPRESSED  AIR  IS  SUPPLIED 
THROUGH  PIPE  ON  RIGHT  AND  DISTRIBUTED  TO  EACH 
CYLINDER  THROUGH  VERTICAL  PIPES.  CURVED  PIPE 
IN  FOREGROUND  IS  EXHAUST  LINE. 


PERSPECTI7E  OF  PNEUMA  PUNP  DISTRIBUTOR 


RELATIONSHIP  OF  DISTRIBUTOR  TO  RIGGING 


PNEUMA  PUMP  APPARATUS  MOUNTED  ON  WORK BOAT  SNELL. 
NOTE  TWO  1,500-CFM  COMPRESSORS,  DISCHARGE  PIPE, 
AND  DISTRIBUTOR  MOUNTED  ON  DECK. 
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TEXTURE  AND  CONSISTENCY  OF  MATERIAL  BEING  DREDGED  ON 
CAPE  FEAR  RIVER 


TEXTURE  AND  CONSISTENCY  OF  MATERIAL  BEING  DREDGED 
ON  CAPE  FEAR  RIVER 


PMEUMA  PUMP  DISCHARGING  INTO  CURRITUCK 


HOP°ER  ORLDGE  CURRITUCK 


LOADED  HOPPER 


MAIN  HINGE 


) 


COMMERCIAL  TRANSPORTATION 


FOREWORD  FROM  THE  GREAT  I'. AM 


This  report  has  been  prepared  by  the  Commercial  Transport  0  ion 
Work  Group  of  the  Great  River  Environmental  Action  Team  (GREAT  i  >. 

The  conclusions  and  recommendations  contained  in  this  report  reflect 
the  work  performed  by  this  work  group  only,  within  its  specific  area 
of  expertise.  Recommendations  from  this  report  will  be  considered 
in  relation  to  other  objectives  for  overall  resource  management  and 
may  be  included  in  the  final  GREAT  I  report  as  considered  appropr i at< 
by  the  GREAT  I  Team. 


River  transportation  is  a  safe,  economical 
and  energy  efficient  system.  It  benefits 
every  man,  woman  and  child  in  the  GREAT  I 
area. 


"  The  area  in  which  China  has  the  most  to 
learn  from  America  is  water  transport, 
especially  the  Mississippi  and  Great  Lakes 
systems. " 

-  Peking  People's  Daily,  2  December  1978 
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COMMERCIAL  TRANSPORTATION  WORK  GROUP 


CONCLUSIONS  AND  RECOMMENDATIONS 


The  Commercial  Transportation  Work  Group  is  part  of  GREAT  (the  Great 
River  Environmental  Action  Team)  which  was  formed  as  a  result  of  the 
Water  Resources  Development  Act  of  1976.  The  work  group  was  active 
from  1976  through  1979.  Its  objective  was  to  determine  present  and 
future  problems  and  needs  of  commercial  river  transportation  and  identify 
alternatives  to  solve  these  problems  and  satisfy  these  needs.  The 
area  of  concern  was  the  Mississippi  River  from  the  head  of  navigation 
at  Minneapolis,  Minnesota,  to  Guttenberg,  Iowa;  the  lower  24.5  miles 
of  the  St.  Croix  River;  the  lower  14.7  miles  of  the  Minnesota  River;  and 
the  lower  1.4  miles  of  the  Black  River. 

This  appendix  presents  the  work  group's  opinions  and  recommendations. 

It  is  being  forwarded  to  GREAT  I  for  review  and  will  be  included  in 
the  final  report.  Where  recommendations  differ  from  those  adopted  by 
GREAT,  the  work  group  recommendation  should  be  considered  a  minority 
report . 

As  a  result  of  its  efforts,  the  work  group  reached  the  following  con¬ 
clusions  and  recommendations  (not  in  any  order  of  priority): 

CONCLUSIONS 

1.  Commercial  river  transportation  is  a  vital  link  in  the  total 
GREAT  I  transportation  network. 

2.  The  Corps  of  Engineers  has  recently  made  significant  changes  in 
its  channel  maintenance  dredging  and  disposal  practices.  Preliminary 
indications  are  that  some  •nvironmental  improvements  have  been  made 
as  a  result  of  these  changes.  However,  various  adverse  effects 
have  also  resulted.  Of  particular  interest  to  commercial  navigation 


is  that  changes  to  navigation  channel  dredging  and  disposal  practices 
have  been  implemented  without  first  analyzing  their  consequences. 

3.  Riverine  disposal  may  present  the  least  cost  and  most  environ¬ 
mentally  desirable  method  of  dredged  material  disposal. 

4.  Waterway  commerce  for  the  Upper  Mississippi  River  has  exceeded 
high  growth  predictions  from  Cairo,  Illinois,  to  St.  Paul,  Minnesota, 
every  year  since  1964  and  exceeded  predictions  by  9  1/2  million  tons 
in  1974  (River  Transportation  in  Iowa,  Iowa  Department  of  Trans¬ 
portation,  May  1978). 

5.  Commercial  transportation  is  a  function  of  economic  conditions  and 
government  policies  operating  in  the  free  enterprise  system  and  is  far 
below  what  the  river  can  support. 

6.  Traffic  congestion  at  locks  and  dams  2  and  3  could  become  a 
serious  problem  during  peak  use  periods. 

7.  Restrictive  bridges  impede  safe  efficient  water  navigation  and 
must  be  rebuilt  to  provide  adequate  horizontal  and  vertical  clearance. 
Truman-Hobbs  legislation  is  not  flexible  enough  to  meet  current 
demands  and  public  needs. 

8.  Bridge  delays  and  other  channel  closures  can  be  extremely  costly. 

Those  costs  are  ultimately  passed  on  to  consumers. 

9.  The  myriad  of  Federal,  State  and  local  government  agency  involvement 
and/or  regulations  affecting  water  transportation,  terminals,  and  sup¬ 
port  facilities  has  resulted  in  duplication,  contradiction,  confusion, 

and  unnecessary  delays.  These  problems  are  particularly  evident  in  obtain¬ 
ing  fleeting,  terminal,  and  dredging  permits. 
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10.  Regulatory  constraints  on  the  development  of  new  or  expanded  com¬ 
mercial  shore,  terminal,  and  support  facilities  have  adversely 
affected  the  economy. 

11.  Work  group  traffic  studies  have  indicated  that: 

a.  By  1985,  total  downbound  barge  shipments  in  the  GREAT  1  area 
will  increase  substantially  over  1975  levels;  the  primary  increase  will 
be  in  agriculture  products. 

b.  Existing  problems  such  as  fleeting  shortages  and  locking  wait 
times  will  intensify. 

c.  No  new  problems  caused  by  increased  traffic  are  foreseen. 

12.  User  charges  on  water  transportation  will  increase  shipping  costs 
for  GREAT  I  area  residents.  Farmers  would  be  most  affected  because 
farm  commodities  account  for  more  than  half  of  the  barge  traffic. 

In  1985,  on  the  basis  of  current  predictions,  the  fuel  tax  will  re¬ 
sult  in  an  increased  cost  of  over  $4.8  million  ($0.08  per  gallon). 

13.  GREAT  I  studies  have  not  identified  all  of  the  users  and  bene¬ 
ficiaries  or  uses  and  benefits  that  result  from  a  navigation  project 
in  the  GREAT  I  area. 

14.  Available  fleeting  areas  are  insufficient  to  meet  present  and 
future  Industry  needs. 

15.  Identifying  all  potential  fleeting  areas  is  necessary  in  select¬ 
ing  the  most  desirable  site  to  meet  industry  needs  and  environmental 
concerns.  The  Upper  Mississippi  River  Basin  Commission  Level  B 
Study  Report  and  Environmental  Impact  Statement  concerning  commercial 
river  navigation  in  the  St.  Paul/Minneapolis  area  support  the  needs 
of  navigation  in  that  area. 
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16.  Predesignated  closing  and  opening  shipping  dates  would  adversely 
affect  the  economy. 


17.  The  suitability  models  of  the  Geographic  Information  System,  as 
currently  designed,  are  not  appropriate  for  identifying  areas  suitable 
for  barge  fleeting  or  terminals. 

18.  Reflective  coatings  on  barges  would  have  no  practical  beneficial 
impact  for  the  recreational  boater. 

19.  Barge  tie-off  requirements  are  very  difficult  to  standardize 
because  of  the  many  different  terminal  and  fleeting  area  conditions. 

The  scope  of  this  problem  in  the  GREAT  I  area  is  insignificant  and  does 
not  demand  further  study.  Additionally,  sufficient  incentives  already 
exist  for  industry  to  provide  suitable  tie-offs. 

RECOMMENDATIONS 

1.  The  channel  should  continue  to  be  maintained,  preserved,  and  ex¬ 
panded  to  meet  current  and  future  barge  needs  of  vessels  with 
9-foot  drafts.  Specific  recommendations  for  implementation  are 
contained  in  the  work  group  guidelines  for  channel  maintenance 
dredging  and  disposal. 

2.  GREAT  should  acknowledge  that  the  guidelines  and  standards  for 
channel  maintenance  as  historically  practiced  by  the  Corps  of  Engineers 
have  provided  an  adequate  navigation  channel  for  9-foot  draft  vessels. 
Before  any  changes  or  deviations  from  these  practices  are  implemented, 
the  following  potential  impacts  must  be  considered:  risk  of  grounding, 
transit  time,  fuel  consumption,  cargo  capacity,  and  dredging  and  disposal 
costs. 

3.  Congress  should  define  the  Mississippi  River  9-foot  navigation 
project  as  "including  allowances  required  for  advance  maintenance 
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dredging,  dredging  tolerances,  squat  and  trim  for  the  class  of 
vessel  for  which  the  project  was  designed,  wave  action,  shoaling 
rates,  and  other  overdepth  allowances  necessary  to  afford  safe 
navigation  for  vessels  with  a  draft  of  9  feet." 

4.  Riverine  disposal  should  be  considered  as  a  viable  alternative 
in  formulating  dredged  material  disposal  plans. 

5.  Any  GREAT  recommendation  referring  to  channel  maintenance  should 
include  the  historical  costs  and  the  additional  costs  resulting  from 
that  recommendation. 

6.  The  Corps  should  maintain  fiscal  records  and  publish  an  annual 
report  comparing  the  costs  for  historical  and  current  channel 
maintenance. 

7.  The  Corps  should  recommend  steps  to  Congress  to  alleviate  projected 
capacity  limitations  at  locks  and  dams  2  and  3  caused  by  demand  in¬ 
creases.  Mid-America  Ports  Study,  Recreation  Lock  Study  and  GREAT 
I  Recreation  Work  Group  concerns  should  be  considered. 

8.  Obstructive  bridges  should  be  rebuilt  to  provide  adequate 
horizontal  and  vertical  clearances.  The  Truman-Hobbs  Act  should: 

a.  Continue  to  be  used  in  rebuilding  bridges  on  the  basis  of 
navigation  needs. 

b.  Be  amended  to  include  replacement  or  repair  of  bridge  pro¬ 
tection  systems. 

c.  Be  amended  to  include  benefits  to  land  as  well  as  marine 
Interests.  Because  public  money  is  being  spent,  the  total  public 
benefit  should  be  considered  in  benefit  cost  ratios. 


9.  Operating  regulations  for  drawbridges  must  be  vigorously 
enforced  by  the  U.S.  Coast  Guard.  To  accomplish  this,  the  acts 
of  18  August  1864  and  3  March  1899,  the  Bridge  Act  of  1906,  and 
the  General  Act  of  1946  should  be  amended  to  provide  for  civil 
penalties  in  certain  circumstances  and  for  other  purposes  as 
recommended  by  the  U.S.  Coast  Guard. 

10.  A  comprehensive  study  should  be  made  to  identify  Federal, 

State,  and  local  regulatory  activities  applicable  to  river 
transportation.  The  study  should  identify  areas  in  which  Federal 
laws  and  agencies  must  supersede  State  and  local  regulatory 
activities  and  develop  recommendations  to  eliminate  the  contradiction 
and  intrusion  by  State  and  local  government  into  the  Federal 

domain  of  interstate  commerce. 

11.  The  cost  and  benefit  to  the  puDlic  of  constraints  on  the 
development  of  commercial  facilities  should  be  evaluated. 

12.  Beneficiary/user  data  should  be  developed  and  used  by  appro¬ 
priate  agencies  in  managing  water  resources  and  developing  cost¬ 
sharing  programs. 

13.  The  commercial  transportation  industry  should  participate  in  iden¬ 
tifying  potential  fleeting  areas  for  meeting  present  shortages  and 
future  development. 

14.  Predesignated  opening  and  closing  navigation  dates  should  not  be 
established. 

15.  The  Geographic  Information  System  should  be  refined,  expanded,  or 
modified  and  include  all  recommendations  contained  in  the  section  on 
suitability  models. 

16.  State  and  Federal  agencies  concerned  with  boating  safety  should 
intensify  efforts  to  educate  recreational  boaters  on  rules  of  the 
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road  and  lighting  requirements  applicable  to  commercial  and 
recreational  vessels. 

INTRODUCTION 

GREAT  I  BACKGROUND 

In  1973,  the  State  of  Wisconsin  initiated  a  lawsuit  against  the  Corps 
of  Engineers  ever  various  dredging  and  disposal  actions  practiced 
by  the  St.  Paul  District  to  maintain  the  authorized  9-foot  navigation 
channel  on  the  Upper  Mississippi  River.  As  a  result,  the  North  Cen¬ 
tral  Division  Engineer  and  the  North  Central  Regional  Director  of  the 
U.S.  Fish  and  Wildlife  Service  announced  in  September  1974  that  they 
planned  to  establish  a  partnership  team  within  the  North  Central 
Division  area.  The  purpose  of  the  team  would  be  to  work  out  a 
long-range  management  strategy  for  the  multipurpose  use  of  the 
river.  Previously,  the  Upper  Mississippi  River  Basin  Commission 
had  established  a  Dredged  Spoil  Disposal  Practices  Committee  to 
lay  the  groundwork  for  similar,  related  efforts.  These  initiatives 
were  combined  and  became  known  as  GREAT.  From  1974  to  1976,  most 
of  GREAT’s  activities  were  focused  on  the  Minnesota-Wisconsin  portions 
of  the  Upper  Mississippi  River.  Finally,  in  section  117  of  the  Water 
Resources  Development  Act  of  1976,  Congress  formally  authorized  the 
investigation  and  study  of  the  development  of  a  river  system  manage¬ 
ment  plan  for  the  entire  Upper  Mississippi  River.  The  section  reads: 

"The  Secretary  of  the  Army,  acting  through  the  Chief  of 
Engineers,  is  authorized  to  investigate  and  study,  in  co¬ 
operation  with  interested  States  and  Federal  agencies, 
through  the  Upper  Mississippi  River  Basin  Commission,  the 
Development  of  a  river  system  management  plan  in  the  for¬ 
mat  of  the  'Great  River  Study'  for  the  Mississippi  River 
from  the  mouth  of  the  Ohio  River  to  the  head  of  navigation 
at  Minneapolis,  incorporating  total  river  resource  re¬ 
quirements  including,  but  not  limited  to,  navigation,  the 
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effects  of  increased  barge  traffic,  fish  and  wildlife, 
recreation,  watershed  management,  and  water  quality  at 
an  estimated  cost  of  $9,100,000." 

To  accomplish  the  study,  the  Corps,  together  with  the  other  study 
participants,  divided  the  study  into  three  geographic  areas: 

1.  GREAT  I.  -  The  Great  I  study  centers  around  the  Corps  St. 

Paul  District  and  covers  that  reach  of  the  Mississippi  River  irom 
the  head  of  navigation  at  Minneapolis  to  Guttenberg,  the  lower 
24.5  miles  of  the  St.  Croix  River,  the  lower  14.7  miles  of  the 
Minnesota  River,  and  the  lower  1.4  miles  of  the  Black  River. 

2.  GREAT  II.  -  The  GREAT  II  study  centers  around  the  Corps  Rock 
Island  District  and  concentrates  on  the  Mississippi  River  and  its 
tributaries  from  Guttenberg  to  Saverton,  Missouri. 

3.  GREAT  III.  -  The  GREAT  III  study  centers  around  the  Corps  St. 

Louis  District  and  covers  the  Mississippi  River  from  Saverton  to  the  con¬ 
fluence  with  the  Ohio  River. 

GREAT  I  study  participants  included,  but  were  not  limited  to,  the 
Corps  of  Engineers;  Fish  and  Wildlife  Service;  Environmental  Protec¬ 
tion  Agency;  Soil  Conservation  Service;  Department  of  Transportation 
(Coast  Guard);  agencies  of  the  States  of  Iowa,  Minnesota,  and  Wiscon¬ 
sin;  and  various  interest  groups. 

COMMERCIAL  TRANSPORTATION  WORK  GROUP  BACKGROUND 

GREAT  I  established  work  groups  to  address  various  areas  of  concern. 

The  Commercial  Transportation  Work  Group's  objective  was  to  determine 
present  and  future  problems  and  needs  of  commercial  river  transportation 
and  alternatives  to  meet  these  needs.  For  planning  purposes,  the  work 
group  undertook  to: 
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1.  Define  the  existing  legal  and  institutional  framework  for  com¬ 
mercial  river  transportation. 

2.  Define  present  and  potential  demand  for  commercial  river  trans¬ 
portation. 

3.  Identify  the  capacity  of  the  river  for  commercial  transportation. 

4.  Determine  problems  and  needs  of  commercial  river  transportation 
including  barge  fleeting  areas,  terminals,  and  other  support  facilities. 

5.  Delineate  and  evaluate  commercial  river  transportation  planning 
activities. 

6.  Draft  the  commercial  transportation  appendix. 

The  work  group  established  the  following  procedures: 

1,  Meetings  were  held  on  an  "as  needed"  basis  which  resulted  in 
a  meeting  every  1  to  2  months. 

2,  Meetings  were  open  to  any  and  all  interested  parties. 

3,  An  extensive  mailing  list  was  maintained.  Any  party  desiring 
to  be  placed  on  that  list  was  provided  advance  notification  of  all 
meetings,  copies  of  meeting  minutes,  and  descriptions  of  the  issues 
being  considered. 

4,  Decisions  and  policies  were  made  by  the  consensus  of  those 
in  attendance  at  the  meetings. 

5,  Strict,  formal  rules  and  procedures  such  as  formal  voting 
membership  designations  and  quorum  and/or  voting  procedures  were 
not  found  to  be  necessary  and  were  not  established. 
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6.  All  parties  on  the  mailing  list  were  encouraged  to  provide 
comments  on  the  work  group's  efforts  even  if  they  could  not  attend 
the  meetings. 

7.  The  work  group's  chairman,  with  the  advice  of  the  work 
group,  handled  general  administrative  duties  including  scheduling 
and  arranging  for  meetings  and  preparing  minutes,  reports,  and 
general  correspondence.  The  chairman  has  been  a  representative 
from  the  Coast  Guard. 

8.  All  work  group  business,  including  conclusions  and  rec¬ 
ommendations  in  the  final  report,  were  approved  by  general  agreement. 

The  size  of  the  work  group  (that  is,  its  mailing  list)  varied  through¬ 
out  the  study  effort;  however,  it  usually  had  over  45  members  repre¬ 
senting  a  broad  range  of  interests  including  but  not  limited  to  the 
barge  and  towing  industry;  terminal  operators;  railroads;  private 
citizens;  municipalities;  Departments  of  Transportation  of  Iowa, 
Minnesota,  and  Wisconsin;  Coast  Guard;  Corps  of  Engineers;  Fish  and 
Wildlife  Service;  and  Maritime  Administration.  Attendance  at  meetings 
was  generally  between  7  and  15  people. 


As  indicated  by  the  above  procedures,  significant  efforts  were  made 
to  obtain  public  participation.  The  primary  nongovernmental  inputs 
came  from  representatives  of  the  barge  and  towing  industry  and  the 
railroads.  Additionally,  a  representative  of  the  GREAT  I  Public 
Participation  and  Information  Work  Group  attended  most  work  group 
meetings. 

COMMERCIAL  TRANSPORTATION  IN  THE  GREAT  I  AREA 


Commercial  transportation  is  composed  of  several  "modes"  -  waterway, 
rail,  highway,  and  air.  In  considering  commercial  transportation  as 
it  relates  to  the  GREAT  I  mandate  of  developing  a  river  system  manage¬ 
ment  plan,  it  is  readily  apparent  that  the  waterway  mode  is  of  major 
interest. 
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Waterway 

The  commercial  river  transportation  system  in  the  GREAT  I  area  consists 
primarily  of  a  9-foot  navigation  channel,  13  locks,  towboats,  barges, 
fleeting  areas,  and  terminals.  By  its  nature,  the  system  provides  ser¬ 
vices  of  vital  importance  to  the  economy  of  the  area.  A  1975  study  by 
the  Upper  Mississippi  Waterway  Association  concluded  that  the  river  system 
handles  56  percent  of  the  area’s  grain  exports,  41  percent  of  the  area’s 
fertilizer,  and  28  percent  of  its  refined  petroleum  products  (see 
the  following  figure).  Additionally,  about  one  of  every  three 
people  in  the  Upper  Mississippi  River  basin  is  served  by  electricity 
generated  from  barged  coal. 
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Grain  Fertilizer  Refined  People  receiving 

exports  needs  Petroleum  electricity  generated 

bv  barged  coal 

Percentage  of  area  commodities  handled 
by  river  transportation 


Source:  Upper  Mississippi  Waterva.’  Association  study,  1975 


An  additional  study  completed  by  the  work  group  has  provided  base¬ 
line  data  on  movements  of  bulk  commodities  in  the  GREAT  I  area. 

This  study  also  compared  water  shipments  to  total  shipments  and 
the  transportation  rates  for  the  different  transportation  modes. 

Waterway  traffic  is  unique  in  the  high  volumes  of  commodities  that 
can  be  handled  by  just  one  barge  (see  the  figure  on  page  14). 

Also,  extremely  large  pieces  of  equipment,  such  as  giant  turbines  and 
rockets,  are  best  handled  by  barge.  Rail  or  truck  roadbeds  and 
fixed  bridges  and  power  lines  do  not  facilitate  land  transportation  of 
large  equipment.  Waterway  transportation  is  also  unique  in  that  it 
is  the  safest  and  results  in  the  lowest  shipping  cost.  Over  the  years, 
it  has  developed  to  meet  the  needs  of  commerce.  The  following  figure 
shows  the  rate  of  growth  from  1950  to  1964  and  compares  actual  growth 
with  1964  predictions  by  the  Upper  Mississippi  River  Basin  Comm-lss-lnn 
As  can  be  seen,  actual  growth  has  exceeded  projections  for  every 
year  from  1964  through  1975. 
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Actual  and  projected  commerce  on  the 
Upper  Mississippi  River 


The  rail  and  highway  systems  in  the  area  are  made  up  of  various 
rail  and  road  beds,  bridges,  and  terminals.  They  are  of 
vital  Importance  to  the  transportation  system  and  the  economy- 
of  the  area.  The  whole  transportation  system  should  be  considered 
so  that  the  natural  advantages  of  each  mode  can  be  fully  used. 

However,  although  the  work  group  recognizes  the  importance  and  con¬ 
tribution  of  the  other  transportation  modes,  its  studies  concentrated 
on  waterway  transportation  as  the  primary  element  of  a  river 
management  plan. 

STUDY  ACTIVITIES 

The  work  group's  six  tasks  are  listed  on  page  9.  During  the  study, 
it  became  evident  that  time  and  funding  resources  were  Inadequate  for 
completion  of  all  tasks.  Also,  the  work  group  became  involved  in  mis¬ 
cellaneous  other  efforts  which,  while  valuable,  further  detracted  from 
its  ability  to  fully  complete  the  original  tasks.  This  section  of  the 
report  describes  the  study  activities  which  were  addressed. 

DEMAND  FOR  COMMERCIAL  RIVER  TRANSPORTATION 

One  of  the  original  work  group  tasks  was  to  define  the  present  and 
potential  demand  for  commercial  river  transportation.  The  work  group 
addressed  this  task  via  a  contract  with  the  University  of  Minnesota. 
The  final  report  for  the  study  is  Included  as  a  separate  document. 


Projections  to  the  year  1985  wore  made  for  20  commodities  which  are 
shipped  in  large  amounts  hv  barge.  The  commodities  selected  accounted 
for  over  97  percent  of  barged  shipments  to  and  from  the  Twin  Cities 
area  in  1976.  All  commodities  with  a  1976  total  exceeding  50,000 
short  tons  were  included. 


Commodity  projections  were  made  from  a  base  year  of  1975  for  seven 
different  cases  as  shown  in  the  following  table. 


_ Commodity  projections 

_  Case _ 

1985  base-line  case 

1A 

IB 

2 

3 

4 


Descrip  t ion _ 

Assumed  most  likely  case. 

1985  base-line  case  modified  for 
a  50-percent  increase  in  raw  farm 
product  shipments. 

1985  base-line  case  modified  for 
a  50-percent  decrease  in  raw  farm 
product  shipments. 

1985  base-line  case  modified  for 
four  additional  800-megawatt  elec¬ 
tric  generating  units  using 
western  coal. 

1985  base-line  case  modified  for 
four  additional  800-megawatt  el<  - 
trie  generating  units  using  south¬ 
ern  coal. 

1985  base-line  case  modified  for 
a  50-percent  increase  in  raw  farm 
products  and  four  additional  800- 
megawatt  electric  generating  units 
using  western  coal  (cases  1A  and  2) 

1985  base-line  case  modified  for 
a  50-percent  increase  in  raw  farm 
products  and  4  additional  electric 
generating  units  using  southern 
coal  (cases  1A  and  3). 
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On  the  basis  of  commodity  projections,  barge  requirements,  lock 
requirements,  and  lock  uses  were  estimated.  Also,  the 
effect  of  user  charges  on  the  total  commercial  barging  bill  for  1975 
was  analyzed.  Selected  results  of  these  projections  are  presented 
in  the  following  paragraphs  and  tables. 

Base-line  projections  for  1985  for  St.  Paul  District  ports  are  based  pri¬ 
marily  on  a  previous  analysis  of  Twin  Cities  area  ports  conducted  by  the 
University  of  Minnesota  Department  of  Agriculture  and  Applied  Economics 
(Historical  and  Projected  Volumes  of  Twin  Cities  Waterborne  Commerce 
1963-1985,  Title  V  Report  21).  The  projected  case  volumes  are  considered 
the  most  likely  and  would  result  in  an  increase  in  total  barge  shipments  of 
59  percent  over  1975  levels;  the  increase  would  be  primarily  in  raw 
farm  products.  An  analysis  of  the  base  line  indicates  no  major  new 
problems  although  existing  problems  such  as  fleeting  area  pressures 
and  locking  queue  time  would  intensify  as  a  result  of  increased  traf¬ 
fic.  Although  the  requirements  for  fleeting  would  not  increase  pro¬ 
portionately  with  traffic  under  most  circumstances,  the  disproportion¬ 
ate  increase  in  downbound  farm  product  traffic  under  the  base-line 
case  and  cases  1A,  2,  4,  and  5  would  undoubtedly  require  additional 
terminal  storage  areas.  Case  1A  would  appear  to  present  problems  simi¬ 
lar  to  those  of  the  base  line,  but  of  a  greater  magnitude.  On  the 
other  hand,  the  traffic  in  case  IB  would  remain  at  about  the  same 
level  as  in  1975. 

The  effect  of  increased  coal  movements  by  barge  would  depend  on  whether 
the  coal  is  western  coal  moving  south  or  southern  coal  coming  north. 

Major  movements  of  western  coal  would  require  a  greatly  increased  num¬ 
ber  of  lockages  and  additional  barges  as  well  as  fleeting  areas.  On 
the  other  hand,  upbound  coal  movements  should  be  generally  complementary 
with  downbound  grain  movements  if  cleaning  facilities  are  adequate. 

The  work  group  position  is  that  all  alternatives  in  locating  new  facili¬ 
ties  will  have  to  be  considered  within  the  context  of  economic, 
environmental,  traffic,  and  social  conditions  existing  at  the 
time  of  decision. 
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Lock  congestion  at  locks  and  dam  2  might  become  a  serious  problem  in 
the  near  future.  Under  case  4,  the  time  required  for  projected 
lockages  in  August  exceeded  hours  in  the  month.  It  is  recommended  that 
commercial  recreational  lockage  requirements  of  locks  and  dams  2  and 
3  be  studied  in  detail  (for  example,  a  simulation  to  determine  Limes 
and  magnitude  of  excessive  lockage  demand). 

Historically,  Congress  has  assisted  all  transportation  and  other  non¬ 
transportation  programs  to  encourage  their  development.  The  overriding 
criterion  in  allocating  public  funds  is  the  public  interest  to  be 
served  by  the  program.  The  present  administration  favors  a  payback 
for  navigation  project  costs.  A  user  charge  in  the  form  of  a  fuel  tax 
was  enacted  as  a  condition  for  approval  of  locks  and  dam  26  replacement. 
Railroad  interests  strongly  favor  user  charges  for  waterborne  commerce. 
Considerable  debate  is  still  centered  on  the  equitable  application  of 
Government  subsidies.  Waterborne  commerce  interests  contend  that 
such  programs  as  railroad  retirement  fund  subsidies,  low  interest  loans, 
and  railroad  right-of-way  land  grants  are  subsidies  greater  than  the 
Government  investment  in  the  inland  waterway  system.  They  also  believe 
waterborne  commerce  is  already  paying  its  way  because  about  9  percent 
of  the  U.S.  Customs  revenues  generated  by  waterborne  commerce  would 
cover  the  annual  operation,  maintenance,  and  construction  costs  of  the 
entire  inland  waterway  system.  User  fees  would  increase  shipping  costs 
for  residents  of  the  GREAT  I  area.  Farmers  would  be  affected  the  most 
because  farm  commodities  and  production  goods  account  for  more  than 
one-half  the  barge  ton-miles  in  GREAT  I.  Impacts  will  also  be  felt  in 
the  energy  sector  because  a  major  portion  of  the  coal  used  in  generating 
electricity  and  crude  oil  and  petroleum  products  are  moved  by  barge. 
Under  existing  (1975)  traffic  patterns,  revenues  from  the  proposed 
fuel  tax  t ould  amount  to  $1  million  at  the  $0.04  per  gallon  level 
and  $2.5  million  at  a  $0.10  per  gallon  level  for  all  commodities 
shipped  into  or  out  of  the  St.  Paul  District. 


4  August  1978  (review  draft). 


Total  receipts  by  pool  (tons) 
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IMPORTANCE  OF  COMMERCIAL  RIVER  TRANSPORTATION 


A  follow-up  contract  with  the  University  of  Minnesota  was  approved 
in  December  1978.  Its  purpose  was  to  identify  and  document  move¬ 
ments  of  bulk  commodities  on  the  river,  determine  the  magnitude 
of  river  traffic  in  relation  to  total  movement  of  those  commodi¬ 
ties  and  determine  the  rates  for  the  different  transportation  modes. 

Two  reports  -  one  covering  grain  and  one  covering  fertilizers  -  are 
attached.  Reports  on  coal,  petroleum  and  petroleum  products,  and 
other  commodities  are  being  prepared.  A  summary  of  this  material 
is  included  as  attachment  6. 

The  major  findings  of  this  study  are  that: 

1.  An  average  of  2.3  million  tons  of  corn  per  year  was  shipped  by 
barge  from  the  Twin  Cities  from  1971  to  1977.  This  amount  is  28 
percent  of  the  corn  sold  off  Minnesota  and  South  Dakota  farms  and 
89  percent  of  the  corn  shipped  from  Minneapolis  -  St.  Paul.  Barges 
also  carried  67  percent  of  the  wheat  and  over  90  percent  of  the 
soybeans  shipped  from  the  Twin  Cities  to  the  Gulf  ports  for  ex¬ 
port.  Cost  is  one  reason  for  the  dominanace  of  water  transport  of 
grain.  Contract  barge  rates  for  the  1979  shipping  season  from  the 
Twin  Cities  to  the  Gulf  were  between  $7  and  $7.50  per  ton.  Rail 
rates  for  10-car  shipments  were  over  $25  per  ton.  The  difference 
in  transportation  costs  amounts  to  more  than  $0.50  per  bushel. 

2.  The  amount  of  phosphate  chemical  fertilizer  received  in  St.  Paul 
District  terminals  in  1975  was  more  than  95  percent  of  the  amount 
used  in  Minnesota  (some  of  the  fertilizer  was  used  in  neighboring 
States).  An  amount  of  mixed  fertilizers  equal  to  39  percent  of 
Minnesota  use  was  received  at  St.  Paul  District  ports.  Transporta¬ 
tion  rates  for  barge-rail  delivery  of  dry  bulk  fertilizers  from 
Florida  are  $10  to  $12  less  per  ton  than  all-rail  rates. 
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3.  Barges  dominate  the  movement  of  anhydrous  ammonia  near  water¬ 
ways.  However,  pipeline  transportation  costs  are  cheaper  than 
barge-truck  costs  if  the  distance  is  more  than  100  miles  inland. 
Consequently  in  1975,  a  quantity  of  nitrogen  fertilizer  equal  to 
25  percent  of  Minnesota  use  was  received  by  barge  at  a  savings 

up  to  $10  per  ton. 

4.  Significant  amounts  of  crude  petroleum,  gasoline,  and  petroleum 
products  are  received  by  barge  in  the  Twin  Cities  area.  Pipelines 
are  generally  the  cheapest  mode  for  moving  petroleum;  however, 
there  is  a  shortage  of  pipeline  capacity  from  the  south  and  a  re¬ 
duction  in  availability  of  Canadian  crude  oil  for  area  refineries. 
Water  transportation  has  been  very  important  in  minimizing  energy 
shortages  in  the  Upper  Midwest  in  recent  years. 

5.  At  least  five  major  area  power  plants  depend  almost  completely 

on  barge  transportation  for  coal  because  they  have  no  rail  facilities. 
For  those  plants  using  Illinois  or  Kentucky  coal,  barge  transportation 
costs  are  about  one-half  of  rail  costs. 


The  following  table  shows  some  of  the  major  commodity  movements 


Major  commodity  movements  and  cost  of  movements  to  and  from  St.  Paul  ports 

Total 
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(4)  Estimate. 

(5)  1975  traffic  rates 


ECONOMICS  OF  WATER  TRANSPORTATION 


This  task  addressed: 

1.  The  economic  consequences  of  inadequate  channel  maintenance. 

2.  Barge  draft  and  channel  dimensions. 

3.  Commercial  vessel  groundings. 

Inadequate  Channel  Maintenance 

Channel  Maintenance.  -  The  towing  industry  and  principal  users  of 
waterborne  commerce  on  the  Upper  Mississippi  River  are  concerned  that  chan¬ 
nel  maintenance,  as  a  result  of  an  agreement  between  the  Minnesota 
Pollution  Control  Agency  and  the  Corps  of  Engineers  in  1978,  will  pro¬ 
vide  a  less  reliable  channel.  Groundings  and  channel  blockages  may 
increase  and  emergency  dredging  procedures  may  not  be  implemented 
quickly  enough  to  minimize  the  economic  impact  on  the  towing  indus¬ 
try,  the  users  of  the  river,  and  the  agrarian  economy  of  the  Upper 
Midwest.  The  economic  consequences  of  blockages  and  the  impact  that 
uncertainty  and  concern  over  potential  blockages  have  had  on  operations 
and  capital  investment  are  substantial. 

Actual  blockages.  -  While  it  is  extremely  difficult  to  calculate  the 
financial  costs  of  groundings  and  channel  blockages,  it  is  possible 
to  identify  the  broad  areas  of  economic  impact.  Because  a  substantial 
percentage  of  the  downbound  movement  on  the  Upper  Mississippi  River 
is  grain,  primarily  corn  and  soybeans,  it  is  necessary  to  have  a 
basic  understanding  of  grain  merchandising  to  measure  the  impact. 

Grain  sales  generally  carry  delivery  dates.  The  seller  is  under 
obligation  to  deliver  at  a  specified  time  to  a  terminal  or  a  vessel 
at  Gulf  ports.  If  the  Upper  Mississippi  River  is  not  available  to 
the  seller  to  effect  such  a  delivery,  or  if  commodities  already  in 
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transit  are  tied  up  by  channel  blockage  so  that  delivery  cannot  be 
made  by  the  specified  date,  the  seller  must  divert  other  shipments 
of  the  same  commodity  in  transit  downbound  beyond  the  blockage,  go 
into  the  market  and  procure  commodities  in  other  areas  and  duplicate 
the  shipments,  or  assume  the  cost  of  vessel  demurrage  at  the  port. 

The  consequences  are  reduced  prices  at  the  farm,  general  confusion  in 
the  intermodal  transportation  network,  and  a  dampening  of  the  Upper 
Midwest  agrarian  economy.  More  grain  stays  on  the  farm  or  in  country 
elevators.  Since  grain  is  sold  domestically  and  internationally  on 
the  basis  of  specified  delivery  dates,  failure  to  complete  a  contract 
within  a  specified  time  may  result  in  reduction  in  the  total  movement 
of  grain  from  the  Upper  Midwest  during  a  season.  The  grain  merchandiser 
may  have  reduced  profits  or  even  a  net  loss  resulting  from  higher  prices 
paid  in  another  market  to  duplicate  the  shipment,  losses  on  commodities  tied 
up  in  transit  when  eventually  sold  to  other  buyers,  and  vessel  demurrage. 

Other  costs  such  as  fixed  costs  of  equipment  and  salaries  of  personnel 
continue  for  the  towing  company  while  its  equipment  is  idled  by  the  chan¬ 
nel  blockage.  Eased  on  a  3,200-  to  4,200-horsepower  unit,  it  has  been  estimated 
that  the  cost  for  a  line  tow  incapacitated  by  a  channel  blockage 
is  about  $4,800  a  day.  The  only  cost  reduction  would  be  in  less  fuel 
consumed. 

During  1978,  a  channel  blockage  at  Reads  Landing  closed  the 
navigation  channel.  The  channel  was  totally  blocked  for  5  days  and 
partially  blocked  for  4  more  days.  The  blockage  resulted  in  a  delay  of  58 
towboat-days  and  467  barge-days.  This  does  not  account  for  tows  that 
knowing  of  the  blockage  never  departed  from  berths  nor  the  subsequent 
delays  at  locks,  terminals,  and  fleeting  areas  downriver.  The  economic 
loss  based  only  on  towboat-days  is  $278,400.  The  towing  company  may 
incur  additional  monetary  losses  from  channel  blockage  by  its  inability 
to  meet  its  contractual  agreements  to  furnish  equipment  to  users.  In 
short,  the  whole  schedule  is  set  back  for  the  navigation  season.  The  im¬ 
pact  to  the  grain  merchandiser  and  the  towing  industry  can  probably 
be  measured  in  monetary  terms;  however,  the  impact  on  the  agribusiness 


community  of  the  Upper  Midwest  may  be  substantial  loss  of  markets 
for  agricultural  commodities.  While  the  downbound  grain  movement  has 
substantial  impact  on  the  agribusiness  community,  the  upbound  movement 
of  fertilizer  may  be  nearly  as  important  to  agriculture. 


Uncertainty  and  concern  over  potential  blockages.  -  The  navigation 
season  on  the  Upper  Mississippi  River  is  already  limited  by  climatic 
conditions.  The  river's  availability  during  the  period  which  has 
come  to  be  known  as  the  normal  navigation  season  is  critical.  It 
is  obvious  that  equipment  utilization,  costs  per  ton-mile,  and  a 
wide  range  of  operational  costs  are  substantially  better  for  the 
towing  company  on  the  Illinois  and  Ohio  Rivers  and  lower  reaches  of 
the  Mississippi  River.  While  there  has  always  been  an  imbalance 
of  tonnage  on  the  Upper  Mississippi  River,  the  imbalance  has  heightened 
as  a  result  of  a  shift  to  low-sulphur  coal  moving  in  trainload  move¬ 
ments  from  Montana  to  electric  generating  plants  serving  the  Upper 
Midwest.  The  loss  of  movement  of  Illinois  and  Kentucky  coal  upbound 
on  the  Upper  Mississippi  River  has  resulted  in  more  one-way  traffic 
for  equipment.  While,  as  in  all  business  enterprises,  many  factors 
determine  what  product  lines  will  be  developed  and  where  capital  in¬ 
vestments  will  be  made,  uncertainty  over  getting  authorization  for 
adequate  channel  maintenance,  the  potential  of  groundings  or  actual 
blockages,  and  concern  over  the  regulatory  process  will  result  in 
a  reduced  commitment  by  the  towing  industry  of  its  resources 
to  the  Upper  Mississippi  River  or  increased  rates.  It  may  be  a 
leveling  off  or  no-growth  stand,  and  it  could  be  a  "cutback". 

Is  there  an  inconsistency  between  allegations  for  greater  use  of  the 
Upper  Mississippi  River  and  the  potential  leveling  off  trend  in  the 
industry?  The  potential  for  greater  use  of  the  river  for  agricultural 
products  of  the  Upper  Midwest  is  even  brighter  in  terms  of  new 
international  markets.  The  need  for  greater  reliance  on  riverborne 
commerce  to  meet  the  growing  and  critical  energy  needs  of  the  Upper 
Midwest  is  obvious.  Given  a  supportive  governmental  climate  for 
development,  the  free  enterprise  system  will  develop  the  market. 


Barge  Draft  and  Channel  Dimensions 


This  section  supports  the  work  group's  concern  over  the  effects  of 
changing  channel  dimensions  on  cargo  capacity  and  operating 
efficiency.  The  economic  effect  of  minor  draft  changes  can  be 
significant.  Energy  consumption  and  efficiency  are  becoming 
more  important.  Therefore,  it  is  important  to  emphasize  the  re¬ 
duced  efficiency  and  increased  fuel  consumption  associated  with 
the  different  channel  configurations  shown  below.  When  draft  is 
reduced  by  1  foot,  it  takes  seven  tows  to  accomplish  what  was 
done  by  six  tows.  As  a  result,  fuel  consumption,  shipping  costs, 
and  other  detrimental  impacts  on  the  environment  and  navigation 
system  would  increase  substantially.  The  following  table  illus¬ 
trates  the  economic  importance  of  barge  draft. 


Assume 


Calculate 


Result 


The  economic  Importance  of  barge  draft _ 

Single  barge  capacity  *  1,500  tons  or  52,500 
bushels 

Draft  empty  =  1  foot,  10  inches 
Draft  full  =  9  feet 

Cost  to  ship  grain  =  $7/ton  (St.  Paul- 
New  Orleans 

One  barge  tow  (15  barges)  carries  22,500 
tons  or  787,500  bushels 


Market  price (1) 

Corn-$2 . 20/bushel 
Wheat-$3. 50/bushel 
Beans-$6. 78/bushel 


15-barge  cargo  value 

$1,732,500 

2.756.250 

5.339.250 


The  cost  for  manning  towboat,  travel 
time,  fuel  costs,  speed,  etc.,  remain 
the  same  for  barges  with  8-  or  9-foot  drafts. 
Therefore,  total  transportation  costs  would 
remain  nearly  the  same. 

$7/ton  x  1,500-ton  capcity  =  $10,500  shipping 
cost  per  barge 

$10, 500/barge  x  15-barge  tow  -  $157,500 
shipping  cost 

Difference  between  full  and  empty  draft  = 

9  feet  -  1  foot,  10  inches  =  86  inches 
1,500  tonsr86  inches  =  17.44  tons  or  610 
bushels  per  inch  of  draft  per  barge. 


15-barge  tow 

1  inch  draft  reduction  =  $0,0825  increased 
cost  oer  ton 

1  foot  draft  reduction  =  $0.0825  x  12  = 
$0.99  increased  cost  per  ton 
$0.99  x  22,500  *  $22,275  increased  cost 
per  trip 
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For  every  six  barge  tows,  a  complete 
new  barge  trip  is  needed  to 
transport  the  same  amount  of 
commodity  with  a  1-foot  reduc¬ 
tion  in  draft. 

Fuel  use  is  substantially  in¬ 
creased  because  of  additional 
trips  required. 

Additional  trips  may  cause  in¬ 
creased  costs  for  delays  at 
locks,  terminals,  etc. 

(1)  As  of  26  October  1978.  '  ' 

A  Corps  sponsored  investigation  into  the  effects  of  channel  width  and 
depth  on  barges  was  conducted  at  the  University  of  Michigan  Department 
of  Naval  Architecture  and  Marine  Engineering  in  1960.  The  data  accumulated 
do  not  always  indicate  a  direct  proportional  increase  or  decrease  as 
the  channel  width  and  depth  vary.  Such  irregularities  are  the  result 
of : 

1.  The  actual  level  the  channel  water  decreases  during  the 
passage  of  “he  tow. 

2.  Changes  in  trim  as  a  result  of  change  in  relative  position  of 
wave  crests  and  troughs. 

3.  Changes  in  relative  pressures  between  bottom  of  tow  and 
channel  bottom  which  cause  tow  to  squat  (sink  bodily). 

4.  The  relative  influence  of  the  wave  of  translation  on  the 
resistance  of  the  tow. 

The  study  found  the  following  effects  on  a  3-barge  wide,  2-barge  long 
tow  drawing  8.5  feet  at  1,000  tow  rope  horsepower. 


«  t. 


Effects  of  channel  width  and  depth  on  speed  of  tows  (I) 


Channel  width  (feet) 


125 

225 

300 


Channel  depths 


11  feet 

3. 7  knots 
4.55  knots 
4.95  knots 


13  feet 

4.10  knots 
5.30  knots 
5.67  knots 


18  feet 

5.02  knots 
6. 38  knots 
6.64  knots 


(1)  Speed  that  can  be  maintained  in  given  channel  by  3-barge  wide,  2- 
barge  long  tow,  8.5-foot  draft,  1,000  tow  rope  horsepower. 


It  can  be  readily  seen  that  a  given  channel  width  or  depth  has  a 
direct  effect  on  vessel  performance.  If  the  effect  of  a  50-foot 
channel  width  reduction  resulted  in  a  0.4-knot  speed  loss  it  would 
be  considered  inconsequential  by  some.  The  cumulative  effect,  if 
applied  uniformly  to  the  1,700-mile  trip  from  St.  Paul  to  New  Orleans, 
would  result  in  over  5  hours  being  added  to  the  vessel's  trip. 
Multiplied  by  the  number  of  barge  trips,  the  effect  could  be  substan¬ 
tial.  The  same  is  true  of  channel  depth. 

Vessel  performance  relates  not  only  to  increased  shipping  cost,  but 
to  energy  consumption,  effects  on  the  environment,  maneuverability, 
and  safety.  For  example,  to  travel  4.5  knots  in  a  125-foot  channel 
reouires  almost  double  the  horsepower  (1,900  horsepower  vs.  1,000 
horsepower)  for  the  same  speed  in  a  225-foot  channel. 

Channel  dimensions  also  affect  vessel  safety.  The  Dredging  Require¬ 
ments  Work  Group  addressed  this  subject  through  a  study  performed 
by  the  Delft  Hydraulics  Laboratory.  The  study  determined  that  the 
directional  stability  of  vessels  is  reduced  when  the  water  depth 
is  less  than  1,5  times  their  draft. 
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Conner c ial  Ve s sel  Groundings 

GREAT  asked  the  work  group  to  compile  accident  data  indicating  the  frequency 
of  groundings.  Its  concern  was  to  determine  the  effects  of  reduced  channel 
maintenance  since  the  inception  of  GREAT.  The  work  group  was  reluctant  to 
undertake  this  analysis  because  of  the  many  variables  involved.  Additional 
cautions  were  given  in  that  not  all  groundings  are  reported  to  the  Coast 
Guard,  of  those  reported  only  the  most  serious  groundings  are  officially 
investigated,  and  the  direct  or  indirect  cause  of  the  groundings  may  not 
be  accurately  identified  on  the  accident  forms.  For  example,  the  official 
cause  of  a  grounding  may  be  an  error  in  judgment  on  the  part  of  the  vessel 
operator.  The  indirect  cause  may  be  channel  maintenance  or  channel  align¬ 
ment  that  results  in  inadequate  navigation  factors  for  vessel  operation. 
Another  cause  could  be  inadequate  channel  depth  that  reduces  the  vessels' 
maneuvering  capabilities. 

Data  used  in  developing  the  graphs  were  obtained  from  the  Coast  Guard  and 
Corps  of  Engineers.  The  following  figure  indicates  water  levels  and 
groundings  for  the  Upper  Mississippi  River.  1977  was  a  low-water 
year  during  which  the  water  level  was  over  1  1/2  feet  above  normal 
pool  for  only  13  days,  as  compared  to  167  days  in  1978.  1978  appears 

to  be  a  more  typical  year  and  presents  a  greater  range  of  river  con¬ 
ditions  on  which  to  develop  a  grounding  frequency  rate.  In  the  figures 
on  pages  35  and  36,  the  water  discharge  curve  has  been  inverted  for 
ease  in  correlating  water  levels  to  grounding  rates.  It  is  interesting 
to  note  that  50  percent  of  all  the  reported  groundings  in  GREAT  I 
for  1978  occurred  between  river  miles  705.5  -  706.5  and  816.1  -  817.1 
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Groundings  in  the  Upper  Mississippi  River  by  District 


Discharge  at  Winona 
(1,000  cubic  feet  per  second) 


Specific  conclusions  based  on  the  previous  figure,  such  as  "Groundings  in¬ 
crease  in  GREAT  I  because  of  reduced  channel  maintenance  procedures  in  1978 
while  grounding  rates  were  decreasing  in  GREATS  II  and  III,"  could  not  be 
supported  if  subjected  to  a  statistical  analysis.  This  is  the  result  of 
an  insufficient  number  of  data  being  used  to  develop  the  graph  and  unex¬ 
plained  deviations  from  the  trend  which  occurred  in  1976  for  GREAT  1. 

Some  general  trends  have  been  identified  and  conclusions  of  the  work  group 
are : 


1.  Water  levels,  both  high  and  low,  directly  affect  the  rate  of  vessel 
groundings.  Open  river  areas  are  affected  to  a  much  greater  degree  than 
pooled  portions. 

2.  Grounding  is  most  frequent  during  periods  of  low  water  defined  as 
below  normal  pool  of  645.50  at  Winona  to  one-half  foot  above  normal  pool. 
During  low  water,  channel  maintenance  appears  to  be  a  more  critical  factor 
than  at  higher  stages. 

3.  During  high-water  conditions,  defined  as  3  feet  or  more  above  normal 
pool,  groundings  increase  but  remain  less  than  low-water  conditions.  Ground 
ings  at  high  water  are  affected  by  increased  currents  more  than  channel  main 
tenance . 

The  following  table  and  figure  give  grounding  statistics  for  1977  and  10 
months  of  1978. 
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CAPACITY  OF  THE  RIVER  FOR  COMMERCIAL  TRANSPORTATION 


The  existing  river  channel  as  a  transportation  corridor  and  navi¬ 
gation  system  is  grossly  underused.  The  transportation  corridor 
refers  to  the  full  potential  of  the  river  while  the  nc^igation 
system  refers  to  the  river  with  existing  constraints.  One 
illustration  of  this  underuse  is  to  consider  a  15-barge  tow 
passing  in  either  direction  every  hour  during  a  200-day  navigation 
season.  This  number  of  tows  would  transport  100  million  tons  of 
cargo.  One  hundred  million  tons  is  more  than  five  times  the  present 
volume  of  cargo  being  transported  by  barge  into  and  through  the 
St.  Paul  District.  The  fact  that  100  million  tons  are  not  being 
moved  is  simply  the  result  of  limitations  on  either  the  supply  of 
commodities  being  shipped,  the  market  demand  for  these  commodities, 
or  nonmarket  constraints. 

River  transportation  is  limited  by  its  location  and  must  depend 
on  interface  with  other  transportation  modes  to  be  effective. 
Therefore,  only  certain  types  of  products,  usually  bulk  commodities 
of  local  origin  or  required  to  support  local  power  plants,  in¬ 
dustries,  etc.,  lend  themselves  to  barge  transport.  The  market 
demand  for  these  types  of  commodities  is  therefore  limited  by 
geographical  area  and  transportation  costs,  as  well  as  the  supply 
of  materials  being  shipped.  For  example,  it  is  questionable  if 
there  is  enough  farm  production  in  the  GREAT  I  area  to  increase 
grain  shipments  five  times  over  present  levels.  If  for  any 
reason,  however,  the  present  barge  traffic  level  did  increase  by 
five  times,  the  probable  effect  on  channel  maintenance  would  be 
relatively  small  (see  the  following  figures).  Locking  capacity, 
fleeting  areas  and  terminal  capacity  would  have  to  be  increased, 
but  at  a  level  far  lower  than  five  times  present  capacity  because 
each  of  these  facilities  services  many  barges. 


further,  river  capacity  cannot  be  determined  by  simply  computing 
the  number  of  barges  that  can  be  moved  through  the  locks.  Such 
calculations  would  provide  theoretical  values  that  would  be  excessive¬ 
ly  high  because  of  all  of  the  variable  involved.  There  are  also 
intrapool  shipments  that  do  not  use  locks. 

The  figures  also  reflect  only  lock  capacity,  and  not  river  capacity. 
Should  traffic  exceed  locking  capacity,  consideration  should  be 
given  to  expanding  the  lock  capacity. 

The  Upper  Mississippi  River  Basin  Commission  Master  Plan  Study  required 
by  Public  Law  95-502  is  attempting  to  determine  the  capacity  of  the 
navigation  system.  Although  the  work  group  did  not  intend  to  address 
this  issue,  available  data  indicate  that  the  level  of  commerce  on  the 
river  is  far  below  what  the  river  can  support.  Commercial  transporta¬ 
tion  is  a  function  of  economic  conditions  and  government  policies 
operating  in  the  free  enterprise  system. 


1 


LEGAL  AND  INSTITUTIONAL  FRAMEWORK  (AGENCIES  CONCERNED  WITH  ACTIVITIES 
RELATED  TO  COMMERCIAL  RIVER  TRANSPORTATION) 

The  following  table  describes  activities  in  the  GREAT  I  area  in  which  various 
government  and  nongovernment  agencies  tend  to  regulate,  control,  plan,  manage, 
or  otherwise  influence  commercial  river  transportation.  It  was  developed  in 
response  to  one  of  the  original  tasks  which  was  to  "define  the  legal  and  insti¬ 
tutional  framework  for  commercial  river  transportation."  It  was  generated 
"in-house"  by  the  work  group  with  primary  inputs  from  the  Iowa,  Minnesota, 
and  Wisconsin  Departments  of  Transportation;  St.  Paul  District,  Corps  of 
Engineers;  and  Second  Coast  Guard  District.  The  development  of  a  complete 
legal  and  institutional  framework  document  was  beyond  the  scope  of  an  in- 
house  activity.  It  is,  therefore,  considered  a  listing  of  government  agencies 
who  are  concerned  with  and  influence  commercial  river  transportation  activities. 


It  is  quite  evident  from  the  information  on  the  table  that  government  con¬ 
trols  a  great  many  aspects  of  commercial  river  transportation  which  can  re¬ 
sult  ii.  duplication  and  delays. 


Agencies  concerned  with  activities  relating  to  commercial  river  transportation 


Agency  (I) 


Activity 

Federal 

Minnesota 

Wisconsin 

Iowa 

Water  use,  flood  control. 

Co  rps 

DNR 

DNR 

CC 

recreation,  fish  and 

FWS 

PCA 

DOAG 

NRC 

wildlife,  drainage,  treat- 

EPA 

MC 

DLAD 

DSC 

ment,  and  irrigation 

RDC 

UWEX 

IGS 

WPB 

DEQ 

SPA 

Improvements  of  river,  har- 

Corps 

MC 

DNR 

DOT 

bors,  and  waterways  including 

RDC 

DOT 

NRC 

dredging  and  harbor 

PA 

DBD 

CC 

maintenance 

DOT 

DLAD 

DEQ 

PCA 

UWEX 

I  DC 

WPB 

SHS 

DOAG 

DNR 

OPP 

Research,  planning,  and  pro- 

Corps 

DNR 

DOT 

DOT 

gramming  necessary  for 

MAR  AD 

DOT 

DNR 

NRC 

Improvement  of  the  river 

USCG 

WPB 

DBD 

CC 

DED 

SHS 

I  DC 

PA 

DOA 

SHD 

UWEX 

DEQ 

DLAD 
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Agencies  concerned  with  activities  relating  to  commercial  river  transportation 

(Cont)  — —  - 

_ Agency  (1) _ 


Activity 

Federal 

Minnesota 

Wisconsin 

Iowa 

Navigation  requirements 

USCG 

Corps 

DNR 

PA 

DNR 

DOT 

Rules  and  regulations 
governing  the  safety  and 
security  of  ports 

USCG 

FBI 

Corps 

PSC 

PA 

DNR 

CC 

Anchorage  and  movement  of 
vessels  within  jurisdic¬ 
tional  waters 

USCG 

Corps 

CC 

Maintain  search  and  rescue 
capabilities,  life  and 
property  saving 

USCG 

DNR 

DNR 

DLAD 

Establish  and  maintain  aids 
to  navigation  (for  example, 
short-range  aids,  marine 
information  and  communica¬ 
tion  services) 

USCG 

FCC 

Corps 

DNR 

DNR 

Merchant  vessel  design  re¬ 
quirements  (for  example, 
hull  and  system  design) 

USCG 

Commercial  vessel  inspec¬ 
tion  program 

USCG 

Marine  casualty  investiga¬ 
tions 

USCG 

NTSB 

Bridge  modification,  permits 
and  drawbridge  regulations 

USCG 

DOT 

DOT 

DNR 

DOT 

Program  for  merchant  vessel 
documentation  (for  example, 

USCG 

MARAD 

regulations  and  rulings 
and  records  and  publication) 

Commercial  vessel  personnel  USCG 
(for  example,  documentation,  FCC 
licensing,  and  evaluation, 
vessel  manning,  and  personnel 
requirements  and  qualifications) 
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(Cont) 


Agency  U) 


Activity 

Federal 

Minnesota 

Wisconsin 

Iowa 

Rules  and  regulations  on- 

OSHA 

DH 

cerning  occupational  safety 

user. 

and  health  on  merchant 

vessel s 

Technical  advise  and  assis- 

USCG 

DNR 

DNR 

DEQ 

tance  on  incidents  involving 

EPA 

PCA 

DLAD 

CC 

spills  of  hazardous  and 

DH 

NRC 

toxic  materials  from  barges 

PA 

Rules  and  regulations  con- 

OSHA 

DH 

DHSS 

DH 

cerning  occupational  safety 

USCG 

PCA 

and  health  on  shore  facilities 

PA 

Movement  of  hazardous 

USCG 

DH 

DNR 

DOT 

material 

PCA 

DOT 

DEQ 

DNR 

DOA 

CC 

DOT 

DLAD 

NRC 

PA 

Commercial  River  transporta- 

USCG 

DOT 

tion  safety  and  transporta- 

NTSB 

CC 

tion  accident  prevention 

Barge  terminal  and  fleeting 

Corps 

DNR 

DNR 

NRC 

permits 

USCG 

MC 

CC 

DOT 

DEQ 

PA 

DOT 

DH 

PCA 

Weather,  storm  and  flood 

NOAA-NWS 

DLAD 

DPD 

warnings 

Corps 

USCG 

Applications  for  mergers 

ICC 

COS 

SS 

SS 

and  consolidations 

SEC 

SS 

DOAG 

PSC 

DBD 

COS 

DOJ 

Rates  and  charges  among  com- 

ICC 

PSC 

TC 

DOT 

peting  and  like  modes  of 

DOT 

DOR 

transportation  for  regulated 
movements 


(Cont) 


Agency  (1) 

Activity  Federal 

Minnesota 

Wisconsin 

Iowa 

Right  to  operate  as  re-  ICC 

PSC 

TC 

DOT 

gulated  carrier 

Governmental  actions  to  en-  EPA 

PCA 

DNR 

DEQ 

hance  and  protect  the  USCG 

EQB 

DOT 

DOT 

environment 

SPA 

DHSS 

SHD 

DNR 

SHS 

CC 

MC 

UWEX 

I  DC 

RDC 

DOJ 

NRC 

WPB 

DOA 

DOAG 

DLAD 

DSC 

DOAG 

Water  and  related  land  re-  Corps 

DNR 

DNR 

NRC 

sources  planning,  develop-  UMRBC 

DOT 

DOT 

DOT 

ment,  and  management 

SPA 

DOAG 

SHD 

WPB 

DLAD 

CC 

RDC 

DBD 

IDC 

PA 

UWEX 

DEQ 

MC 

DILHR 

IGS 

DOA 

DSC 

DOAG 

Research  and  development  MARAD 

DOT 

DBD 

DOT 

activities  to  improve  USCG 

DED 

DOT 

DOAG 

the  efficiency  and  economy  OSHA 

PA 

IDC 

of  the  merchant  marine  Corps 

and/or  maritime  activities 

(1)  Agency  abbreviations: 

Federal 

State 

Corps  -  Corps  of  Engineers 

CC  - 

Conservation  Commission 

EPA  -  Environmental  Protection . Agency 

COS  - 

Commission  of  Securities 

FBI  -  Federal  Bureau  of  Investigation 

DBD  - 

Department  of  Business  Develop- 

FCC  -  Federal  Communications  Commission 

ment 

FWS  -  Fish  and  Wildlife  Service 

DED  - 

Department  of  Economic  Develop- 

ICC  -  Interstate  Commerce  Commission 

ment 

MARAD  -  Maritime  Administration 

DEQ  - 

Department  of  Environmental 

NOAA  -  National  Oceanic  and  Atmospheric 

Quality 

Administration 

DHSS 

-  Department  of 

Health  and 

NTSB  -  National  Transportation  Safety  Board 

Social  Services 

NWS  -  National  Weather  Service 

DILHR 

.  -  Department  of 

Industry,  Labor 

OSHA  -  Occupational  Safety  and  Health 

and  Human  Relations 

Administration 

DLAD 

-  Department  of 

Local  Affairs 

SEC  -  Securities  and  Exchange  Commission 

and  Development 

USCG  -  U.S.  Coast  Guard 

DH  - 

Department  of  Health 

DHSS 

-  Department  of 

Health  and 

Social  Services 

DNR  - 

Department  of  Natural  Resources 

DOA  - 

Department  of  Administration 
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Federal 


State 


DOAG  -  Department  of  Agriculture 
DOJ  -  Department  of  Justice 
DOR  -  Department  of  Revenue 
DOT  -  Department  of  Transportation 
DPD  -  Department  of  Public  Defense 
DSC  -  Department  of  Soil  Conservation 
EQB  -  Environmental  Quality  Board 
IDC  -  Iowa  Development  Commission 
IGS  -  Iowa  Geological  Survey 
MC  -  Metropolitan  Council 
NRC  -  Natural  Resources  Council 
OPP  -  Office  for  Planning  and  Programming 
PA  -  Port  Authorities 
PCA  -  Pollution  Control  Agency 
PSC  -  Public  Service  Commission 
RDC  -  Regional  Development  Commission 
SHS  -  State  historical  Society 
SHD  -  State  Historical  Department 
SPA  -  State  Planning  Agency 
SS  -  Secretary  of  State 
TC  -  Transportation  Commission 
UWEX  -  University  of  Wisconsin  Extension 
Service 

WPB  -  Water  Planning  Board 


Many  local  government  agencies  and  commissions  also  influence  use  of  the 
river  by  commercial  transportation. 

River  development  must  be  accomplished  in  an  orderly  fashion  to  meet  national, 
regional  and  local  objectives.  Good  citizens  and  community  members  con¬ 
cerned  with  river  transportation  have  complied  with  the  letter  and  spirit 
of  current  laws.  However,  delays  caused  by  improper  administration  of 
those  laws  impose  unreasonable  economic  costs  and  constraints  and  are  of 
grave  concern  to  industry.  The  effects  are  not  only  felt  by  the  individual 
citizens  involved,  but  the  entire  country  as  well  through  the  adverse  im¬ 
pact  on  the  economy.  Attachment  5  of  this  report  provides  a  case  history 
that  documents  a  4  1/2-year  process  in  obtaining  a  permit  for  a  river 
terminal.  The  work  group  had  many  cases  available,  but  selected  this 
example  to  illustrate  the  problems  encountered  in  the  development  process. 
Major  points  in  the  case  history  have  been  verified  with  people  in,  and 
out  of,  the  GREAT  study. 
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The  cost  figures  presented  in  the  case  history  include  administra¬ 
tive  costs  and  legal  fees  ($700,000)  and  increased  construction 
costs  ($7,000,000),  The  report  does  not  address  government  agency 
costs,  the  loss  of  income  to  the  applicant,  the  loss  of  jobs  at 
the  terminal  for  4  1/2  years,  or  the  loss  of  accompanying  added 
economic  activity  in  the  community.  Because  the  information  was 
not  available  until  the  end  of  our  study  efforts,  there  was  in¬ 
sufficient  time  for  further  investigation  to  identify  all  the 
ramifications  of  this  case  history. 

The  work  group  wishes  to  thank  Mr.  Thomas  J.  McMahon  and  Packer 
River  Terminal  for  documenting  their  costly  and  frustrating 
experience. 


PROBLEMS  AND  NEEDS 


The  work  group  originally  established  a  task  to  determine  problems  and  needs 
of  commercial  river  transportation  including  barge  fleeting  areas,  terminals 
and  other  support  facilities.  It  solicited  problems  and  needs  from  its  own 
members,  as  well  as  from  other  interested  parties.  No  party  desiring  input 
was  excluded.  As  a  result  of  this  process,  numerous  problems  and  needs 
were  identified.  Because  of  the  large  number  and  wide  variety,  the  work 
group,  with  the  guidance  of  the  Plan  Formulation  Work  Group,  culled  and 
massaged  the  problems  and  needs  into  those  items  described  in  the  following 
paragraphs. 

Multitude  of  Regulatory  Agencies 
See  the  section  beginning  on  page  41. 

Fleeting  Area  Shortage 

There  are  27  designated  barge  fleeting  areas  in  the  GREAT  I  region  with 
current  Corps  of  Engineers  fleeting  permits.  A  listing  and  description 
of  these  is  found  in  attachment  1. 

In  1977,  the  work  group  conducted  a  survey  within  the  barge  and  towing  industry  to 
obtain  information  regarding  the  adequacy  of  fleeting.  The  results  are 

summarized  in  the  following  table. 


Adequacy  of  fleeting  areas  in  the  GREAT  I  ~rea 


Present 

Adequacy 

Area 

capacity 

Adequate  or  not 

Critical  shortage 

St.  Paul  (1) 

495 

No,  need  150  more  spaces  - 
will  soon  lose  60,  so  need 
210  to  meet  near-term  needs. 

Winona 

15 

No,  need  45  more  for  near 
term. 

Adequacy 


Adequacy  of  fleeting  areas  in  the  GREAT  I  area  (Cont) 

Present 

Area  capacity  Ade 


Moderate  shortage 


Clayton 
McGregor 
Minnesota  River 

Red  Wing 


capacity  Adequate  or  not 
0  Need  15  spaces  now. 

0  Need  30  spaces  now. 

42  No,  need  10  more  spaces 

for  safety  during  peak 
use. 

66  No,  need  10  more  spaces 

now;  future  needs  may 
be  double  present 
capacity. 


Adequate 

Minneapolis 

60 

Yes, 

term. 

for 

now 

and 

long 

Prescott 

55 

Yes , 
term. 

for 

now 

and 

near 

Alma 

23 

Yes , 
term. 

for 

now 

and 

near 

Genoa 

40 

Yes, 

term. 

for 

now 

and 

near 

Insufficient  data 

La  Crosse 

20 

(1)  The  indication  of  a  critical  shortage  in  the  St.  Paul  area  is  supported 
by  the  Twin  Cities  Level  B  Study  of  the  Upper  Mississippi  River  Basin 
Commission. 


The  survey  also  indicated  that  the  fleeting  capacity  situation  will  become 
worse  as  barge  traffic  increases.  A  summary  of  the  growth  in  fleeting 
areas  for  the  Twin  Cities  harbor  from  1959  to  1976  indicated  that  footage 
had  increased  from  29,800  to  40,613  feet  (see  attachment  2).  This  is 
approximately  2.1  percent  average  annual  growth  and  is  substantially  less 
than  the  growth  in  barge  traffic. 
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A  major  cause  of  fleeting  shortages  is  the  difficulty  in  obtaining 
fleeting  area  permits.  The  Corps  is  the  permitting  authority  but 
as  part  of  its  process  it  requests  review  of  permit  application  by 
other  interested  Federal  and  State  agencies.  This  review  process 
can  be  quite  lengthy  and  objection  by  a  single  reviewing  agency 
is  often  enough  for  refusal  of  the  permit.  A  second  ditticuity 
which  contributes  to  the  fleeting  area  shortage  is  that  the  permits 
are  usually  of  a  temporary  nature  and  can  be  terminated  on  short 
notice  whenever  the  landowner  chooses. 

In  view  of  the  foregoing,  it  is  only  logical  to  ask  how  the  barge 
and  towing  industry  is  able  to  operate  under  these  conditions.  The 
excess  barges  are  presently  being  accommodated  by  overloading  the 
off-channel  fleeting  sites.  This  creates  an  economic  hardship  on 
the  barge  and  towing  industry.  Those  costs,  however,  are  ultimately 
passed  on  to  the  consumer  through  higher  shipping  rates.  In  an 
overload  condition,  the  fleeting  site  resembles  a  car  parking  lot 
that  has  cars  filling  the  aisles  as  well  as  the  stalls.  The  cus¬ 
tomer  cannot  get  at  his  barge  unless  the  aisles  are  cleared.  Handl¬ 
ing  time  and  energy  consumption  are  greatly  increased. 

Possible  solutions  to  the  fleeting  shortage  include,  but  are  not 
limited  to: 

1.  Streamlining  the  permitting  process.  The  time  required 
to  process  a  permit  should  be  reduced.  More  emphasis  should  be 
placed  on  the  reconciliation  of  conflicts  between  the  need  for 
fleeting  areas  and  environmental  concerns  by  the  States  before 
commenting  on  permit  applications.  The  State  of  Washington  has 
a  very  successful  "one  stop"  or  "umbrella"  permitting  system 

that  expedites  the  permit  and  minimizes  confusion  for  the  applicant. 

2.  Conducting  a  study  to  identify  potential  fleeting  areas. 

The  work  group  was  divided  as  to  whether  the  State  Departments  of 
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Transportation  or  industry  should  take  the  lead  in  this  study. 

All  agree  that,  in  either  event,  a  most  important  element  of  the 
study  would  be  cooperation  and  coordination  between  industry  and 
government.  The  results  of  a  study  of  this  nature  would  be  use¬ 
ful  in  the  permitting  process  to  indicate  acceptable  alternatives 
in  selecting  fleeting  areas. 

The  effect  of  barge  traffic  and  fleeting  areas  on  the  environment 
has  been  raised  as  a  concern  by  the  Public  Participation  Work  Group 
and  is  often  raised  as  an  objection  to  the  granting  of  fleeting 
area  permits.  The  Commercial  Transportation  Work  Group  views 
this  as  an  important  issue  and  will  attempt  to  obtain  more  data 
in  the  GREAT  II  or  GREAT  III  study  area.  In  the  absence  of  defi¬ 
nitive  studies,  however,  the  issue  appears  to  be  based  on  emotion 
rather  than  facts. 

Conclusions  that  can  be  drawn  from  studies  by  Dr.  D.  Warner  of 
the  University  of  Minnesota  and  Dr.  M.  Barloon  of  Case  Western 
Reserve  University  are  that  barge  fleeting  activities  or  barge 
movements  have  little  impact  on  wildlife.  Dr.  Warner  has  deter¬ 
mined  that  black-crowned  heron  populations  in  the  Pigs  Eye  Lake 
fleeting  and  industrial  park  area  of  St.  Paul  increased  58  percent 
for  1973  to  1978.  During  this  period,  the  area  also  experienced 
extensive  industrial  development  and  fleeting  growth. 

Dr.  Barloon’s  studies  show  that  during  a  25-year  period  barge 
traffic  increased  5.7  times  on  the  Upper  Mississippi  River  while 
migrating  duck  populations  increased  5.8  times.  His  studies  also 
show  a  growth  in  bald  eagle  populations  on  the  upper  river  from 
1962  to  1975  of  over  170  percent.  During  the  same  period,  barge 
tonnage  increased  by  65.6  percent.  The  work  group  feels  that, 
although  some  of  the  bald  eagle  population  increase  may  be  attributed 
to  improved  inventory  techniques,  the  truer  indicator  is  the  per¬ 
centage  of  immature  eagles  which  has  increased  by  50  percent. 
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Dr.  Calvin  R.  Fremling  states:  "We  probably  have  more  pounds  of 
fish  per  linear  mile  in  the  Mississippi  River  now  below  Lake  Pepin 
than  we  had  when  the  white  man  arrived."  He  further  notes,  "It 
is  not  unusual  to  catch  10  or  more  species  of  fish  in  one  day." 

The  work  group  notes  that  casual  observations  of  where  fishing 
is  best  would  also  indicate  that  barge  fleeting  areas  are  a 
favorite  site  with  many  fisherman. 

Width  of  Constrictions  at  Bends 


The  original  intent  of  the  work  group  was  to  address  the  matter  of 
width  constriction  at  bends  as  being  an  impediment  to  safe  navi¬ 
gation  of  barge  tows.  As  a  related  effort,  however,  the  Dredging 
Requirements  Work  Group  investigated  ways  to  minimize  dredging 
quantities  and  had  identified  bend  width  reduction  as  a  possible 
action  which  could  greatly  reduce  the  dredged  quantities.  With 
the  dual  purpose  of  obtaining  an  insight  into  these  two  areas, 
the  Commercial  Transportation  Work  Group  conducted  a  survey  of 
10  experienced  rivermen.  They  were  asked  to  examine  88  sites 
and  indicate  if/where/how  large  a  width  change  should  be  con¬ 
sidered.  All  of  the  rivermen  were  licensed  master  pilots  with 
first-class  pilot  licenses;  they  represented  over  250  years  of 
experience,  181  of  which  were  on  the  Upper  Mississippi  River. 

The  survey  indicated  that  some  changes  may  indeed  be  possible 
and  still  meet  navigation  needs.  A  detailed  listing  and  de¬ 
scription  of  the  sites  considered,  pertinent  definitions, 
evaluation  parameters,  and  suggested  widths  is  provided  as 
attachment  3.  The  survey  did  not  take  into  account  increased  bend 
widths  that  might  be  required  for  streamflow,  to  prevent  erosion 
or  shoaling,  or  for  other  needs.  The  following  table  summarizes 
those  areas  for  which  changes  could  be  considered.  The  work  group 
refrained  from  recommending  that  the  changes  be  implemented 
immediately.  The  primary  reason  was  that  further  review  by  repre¬ 
sentatives  of  the  barge  and  towing  industry,  environmental 
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interests,  and  the  Corps  was  needed.  In  particular,  it  was  felt 
that  no  change  to  traditional  channel  maintenance  practices  should 
be  implemented  until  the  proposed  change  and  its  expected  effects 
are  clearly  described  and  discussed  through  some  public  medium 
where  interested  parties  are  given  the  opportunity  to  provide 
comments.  The  work  group  recommends  that  bend  widths  be  determined 
by  mathematical  formulas  such  as  those  contained  in  Corps  of  Engineers 
Technical  Letter  1110-2-225  dated  1  July  1977.  Changes  in  bend 
widths  or  channel  alignments  should  not  be  instituted  without  first 
obtaining  input  from  licensed  tow  boat  operators  and  the  towing 
industry;  for  example,  the  Upper  Mississippi  Waterways  Association 
and  American  Waterways  Operators.  Their  knowledge  of  the  river  and 
its  many  operational  characteristics  cannot  be  ignored  and  is  better 
than  any  intuitive  decisions  made  by  persons  less  familiar  with 
barge  and  towing  technology. 
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Area 


_ Possible  h»-nd  wj d t_h _ eh.ingi-s  _  _ 

Channel  width  (  f •  t ) _ 

Riv«r  mile  Present  (  1  ) _ Change _ Snipes  ti-d 


Increased  width 


Grey  Cloud  Slough 

827.3-828.0 

400 

+50 

4  50 

Boulanger  Bend 

820.3-821.5 

450 

+  50 

500 

Truesdale  Slough 

808.2-808.8 

350 

+50 

400 

Four  Mile  Island 

807.2-807.8 

4  50 

+  50 

500 

Head  of  Lake  Pepin 

785.2-785.6 

^  50 

+  50 

500 

Reads  Landing 

762.4-763.3 

4  50 

+50 

500 

Below  Reads  Landing 

761.5-762.5 

4  50 

+50 

500 

Mule  Bend 

747.8-748.8 

4  50 

+  50 

500 

Betsy  Slough  Bend 

731 .0-731 . 7 

450 

+  50 

500 

Reduced  width 
Boulanger  Bend  Lower 


Light 

818.4-820. 3 

4  50 

-50 

400 

Below  Wind  Creek 

800.0-800.7 

500 

-50 

4  50 

Crats  Island 

758.0-759.5 

500 

-50 

4  50 

Below  West  Newton 

746.4-746.9 

500 

-50 

450 

Winters  Landing 

708.0-709.0 

500 

-100 

400 

Broken  Arrow 

695.8-696.8 

500 

-50 

450 

Sand  Slough 

694.4-695.2 

600 

-1 00 

500 

Brownsville 

689.7-690.2 

500 

-50 

450 

Island  126 

677.2-678.2 

500 

-50 

450 

Bad  Axe  Bend 

674.0-675.0 

600 

-150 

450 

Lansing  Upper  Light 

663.8-665.0 

600 

-100 

500 

Below  Lansing 

600.3-661.0 

600 

-100 

500 

Gordons  Bay 

645.5-643.5 

600 

-50 

550 

Mississippi  Gardens 

642.5-643.5 

5  50 

-50 

500 

Wyalusing  Bend 

628.6-629.3 

600 

-100 

500 

Wyalusing 

627.2-628.0 

600 

-100 

500 

Ferry  Slough 

615.6-616.3 

600 

-150 

450 

Despite  the  placement  of  buoys  by  the  U.S.  Coast  Guard,  waterways  are  not 
analogous  to  highways  with  white  lane  dividers,  reflectors,  safety  shoul¬ 
ders,  and  the  like.  To  navigate  a  vessel  in  restricted  channels  requires 
a  great  deal  of  skill  under  a  wide  variety  of  conditions  such  as  river 
current,  shoaling,  water  depth,  wind,  visibility,  and  vessel  maneuvering 
characteristics.  While  the  most  skillful  pilot  can  handle  most  of  these 
conditions  without  difficulty,  the  river  navigation  system,  as  with  anv 
operational  system,  must  be  designed  to  accommodate  all  levels  of  expertise. 
Even  though  towboat  operators  are  tested  and  licensed  by  the  Coast  Guard, 
their  experience  and  judgmental  levels  will  vary.  The  work  group  feels  that 
any  scientific  method  of  determining  bend  widths  should  be  tempered  with 
practical  experience. 


Legislation  for  River  Uses  Other  than  Commercial  Transportation 

The  work  group  originally  identified  a  need  to  address  legislation  preserv¬ 
ing,  protecting  and  enhancing  river  uses  other  than  commercial  transportation. 
The  National  Environmental  Protection  and  the  Endangered  Species  Acts  have 
been  cited  by  some  as  examples  of  legislation  and  concurrent  rules,  regula¬ 
tions,  and  government  decisions  being  made  without  adequate  knowledge  of 
the  effects. 

The  work  group  did  not  attempt  to  address  this  problem  on  a  sweeping  national 
scale.  It  narrowed  its  field  of  interest  to  the  GREAT  I  geographic  area, 
and  then  even  further  to  GREAT  I  activities.  The  primary  focus  of  atten¬ 
tion  was  subsequently  oriented  toward  GREAT  I's  channel  maintenance  activities. 

In  1978,  the  Minnesota  Pollution  Control  Agency  required  that  water  from  the 
Corps  dredging  and  disposal  operations  meet  its  effluent  standards.  This 
requirement  is  an  example  of  a  guideline  that  has  been  promulgated  without 
a  full  understanding  of  the  consequences.  Not  until  after  lengthy  discussions 
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and  throat  of  closing  of  the  Mississippi  River  to  commercial  navigation 
in  the  GREAT  I  area  was  the  conflict  resolved.  The  Pollution  Control 
Agency's  guidelines  were  established  without  determining  the  effect  they 
might  have  on  the  ability  of  the  Corps  to  maintain  the  navigation  channel . 

In  summary,  legislation  and  subsequent  government  activities  and  court 
decisions  which  are  aimed  at  or  closely  related  to  preserving,  protecting 
and  enhancing  river  use  for  recreational,  commercial,  and  environmental 
purposes  should  ensure  that  adequate  trade-off  and  benefit-cost  studies 
are  performed  before  implementation,  and  that  these  studies  ensure  that 
the  expected  effects  are  clearly  identified  and  discussed  via  appropriate 
public  forums.  This  recommendation  is  not  intended  to  exclude  pilot 
projects  aimed  at  obtaining  data;  however,  the  conclusions,  methods,  and 
recommendations  of  the  pilot  projects  should  not  become  operational  until 
all  needed  studies  are  completed,  reviewed  and  adopted. 

Industrial  Riverfront  Development  Constraints 

Because  of  limited  funding,  the  work  group  was  unable  to  address  the  pro¬ 
blem  of  riverfront  development  constraints  to  the  degree  necessary  to 
generate  alternative  solutions.  Its  approach  therefore  was  to  develop  a 
brief  description  of  a  study  to  address  the  problem  and  generate  such 
solutions.  The  objective  of  the  proposed  study  would  be  to  identify  con¬ 
straints  on  the  development  of  new  or  expanded  commercial  shore  facilities 
and  develop  recommendations  for  the  amelioration  of  those  constraints. 

Four  such  constraints  are: 

1.  Inadequate  harbor  capacities  (for  example,  caused  by  inadequate 
access  channels  or  natural  conditions  such  as  sedimentation  and  ice). 

2.  Inadequate  terminal  facilities  (for  example,  caused  by  excessive 
requirements  to  obtain  or  retain  a  permit) . 


V.  •  v 
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3.  Excessive  legal  and  institutional  requirements  on  the  commercial 
transportation  industry  (for  example,  equipment  and  personnel  safety  require¬ 
ments,  antipollution  requirements  and  penalties,  fleeting  and  terminal  per¬ 
mit  requirements,  and  floodplain  related  requirements). 

4.  Lack  of  effective  intermodal  relationships  to  efficiently  move 
commodities. 

The  study  approach  would  be  as  follows: 

1.  Using  the  constraints  listed  above,  develop  a  comprehensive  listing 
of  constraints  which  act  to  restrict  the  development  of  new  or  expanded 
commercial  shore  facilities. 

2.  Analyze  each  of  the  constraints  defined  in  step  1  in  terms  of  the 
present  situation  to  identify  specific  problems  in  the  GREAT  I  geographic 
area.  For  each  problem,  identify  alternative  solutions  and  also  the  effects 
(economic,  environmental ,  and  social)  of  resolving  and  not  resolving  the 
problem. 

3.  Repeat  step  2  in  terms  of  the  future.  Predictions  of  the  future 
situation  should  be  obtained  as  considered  most  appropriate;  however, 
those  used  in  the  University  of  Minnesota  study  should  receive  serious 
consideration. 

4.  Using  the  results  of  steps  1  and  2,  develop  recommendations  for 
the  amelioration  of  constraints  on  the  development  of  new  or  expanded 
commercial  shore  facilities  which  will  most  effectively  improve  the  commer¬ 
cial  transportation  system  (multimodal)  of  the  Upper  Mississippi  River. 
Describe  the  expected  effects  and  the  responsible  party  for  implementing 
each  recommendation. 


59 


CoimnerciaJ  and  Recreat i ona]  T rnffic  Confl i cts 

The  Commercial  Transportation  and  the  Recreation  Work  Croups  identified 
commercial  and  recreational  traffic  conflicts  as  a  problem  area  which 
should  be  addressed.  To  avoid  duplication,  the  Commercial  Transportation 
Work  Croup  deferred  a  formal  addressing  of  tin-  problem  to  the  Recreation 
Work  Group  and  encouraged  its  members  to  provide  their  inputs  accordi  ngi  v. 
Additional  pertinent  information  can  be  found  in  the  Corps  Upper  Mississippi 
River  Small  Craft  Locks  Study. 

Bridge  Clearances 

One  of  the  most  troublesome  prohlems  of  commercial  navigation  in  the  GREAT 
I  area  is  the  lack  of  adequate  vertical  and  horizontal  clearance  at  bridges. 
Bridges  not  onlv  cause  a  safety  hazard  in  limited  clearance,  but  also  cause 
costly  delays  because  of  normal  operation  or  casualties.  Rail  and  highway 
users  are  also  affected  by  bridge  operation  and  casualties.  A  listing  and 
brief  description  of  the  57  bridges  across  the  Mississippi  River  in  the 
GREAT  I  area  can  be  found  in  the  Coast  Guard  publication.  Bridges  Over 
Navigable  Waters  of  the  United  States.  In  general,  those  bridges  which 
cause  the  major  problems  to  commercial  river  transportation  are  those  of 
the  movable  or  drawbridge  type.  In  the  GREAT  I  area,  there  are  10  of 
these  bridges,  shown  in  the  following  table: 
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Because  of  their  age,  many  of  the  drawbridges  suffer  from  frequent  mechani¬ 
cal  breakdowns,  sometimes  closing  the  channel  to  commercial  river  trans¬ 
portation  for  davs  and  even  weeks.  Bridge  passage  requires  slow,  precision 
navigation.  Even  with  all  due  caution  by  tow  operators,  vessels  collide  with 
bridges  damaging  the  bridge  as  well  as  the  tow.  When  a  bridge  is  damaged, 
the  channel  is  often  closed  or  restricted  so  repairs  can  be  made.  Because 
drawbridges  pass  traffic  only  one  way  at  a  time  (that  is,  land  traffic 
over  the  bridge  or  water  traffic  under  the  bridge),  conflicts  frequently 
occur  over  who  gets  priority. 


Some  of  the  impacts  to  navigation  caused  by  obstructive  bridges  are 
hours  of  delay,  expenses  incurred  during  and  as  a  result  of  delay, 
fuel  consumed,  damages  to  tows  and  bridges,  and  personal  injury. 

These  impacts  were  not  quantified  because  of  time  and  funding  con¬ 
straints,  but  have  been  partially  addressed  in  the  GREAT  II  study. 

Even  though  specific  information  was  not  available  in  GREAT  I,  the 
work  groups  felt  the  situation  was  serious  enough  to  warrant  the  con¬ 
clusion  and  recommendation  that  aggressive  action  should  be  taken 
to  remove  or  replace  restrictive  bridges  in  the  GREAT  I  area.  Re¬ 
placement  structures  should  comply  with  current  Coast  Guard  guide¬ 
lines  as  to  vertical  and  horizontal  clearance.  These  guidelii  s  are: 

1.  Vertical  clearance.  -  From  the  me  mb  ^  l  the  lx  i. Laois  River  up  to 
St.  Paul  at  mile  853,  the  minimum  vertical  clearance  should  be  52  feet 
above  the  2-percent  flow  line  or  60  feet  above  the  flat  pool,  whichever 
is  greater.  The  2-percent  flow  line  is  defined  as  the  water  surface 
elevation  that  is  not  exceeded  more  than  2-percent  of  the  time.  From  St. 

Paul  at  mile  853  and  up  to  the  head  of  navigation  at  mile  857.6,  the  mini¬ 
mum  vertical  clearance  should  be  21,4  feet  above  the  water  level  which  would 
occur  from  a  flow  of  40,000  cfs  (cubic  feet  per  second). 

2.  Horizontal  clearance.  -  The  horizontal  clearance  should  be  developed 
empirically  by  combining  the  practical  experience  and  knowledge  or  river 
pilots,  bridge  builders,  the  States,  the  Coast  Guard,  and  the  Corps  of 
Engineers.  Among  other  things,  the  process  should  include  on-site  evaluation 
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which  would  involve  real  life,  practice  approaches  and  traverses  of  the  river 
area  by  tows  and  other  boats.  Decisions  on  horizontal  clearance  would  be 
strongly  influenced  by  characteristics  of  the  river  at  the  proposed  bridge 
location;  for  example,  bend  vs.  straightaway,  prevailing  wind  and  current 
characteristics,  and  visibility. 

Bridges  that  obstruct  navigation  because  of  original  design  fea¬ 
tures  or  changes  in  the  volume  of  traffic  or  vessel  sizes  may  be  rebuilt 
under  the  Truman-Hobbs  Act.  This  act  provides  for  cost-sharing  between 
the  Federal  Government  and  the  bridge  owner.  The  speed  with  which  an  ob¬ 
structive  bridge  is  replaced  depends  on  the  availability  of  funds  and  the 
priority  of  the  project  within  the  bridge  rebuilding  program.  The  Hastings 
Railroad  Bridge  was  declared  obstructive  to  navigation  in  1948  and  will  re¬ 
ceive  funds  in  1979.  A  bridge  on  the  Illinois  River  received  funding  in 
3  1/2  years;  however,  the  average  is  somewhere  between  the  two  examples. 

One  important  aspect  of  the  Truman-Hobbs  Act  is  that  only  benefits  to  the 
marine  industry  are  calculated  in  establishing  the  benefit-cost  ratio  for 
the  project.  It  is  therefore  recommended  that,  because  public  money  is 
being  spent,  the  total  benefit  to  the  public  be  considered  in  the  benefit- 
cost  analysis.  It  is  further  recommended  that  protective  fendering  systems 
and  sheer  walls  required  to  protect  the  bridge  and  facilitate  vessel  passage 
also  be  included  for  Truman-Hobbs  funding. 

Action  is  being  taken  which  will  affect  at  least  two  of  the  bridges  -  the 
Hastings  Railroad  Bridge  at  mile  813.7  and  the  Chicago  and  Northwestern 
Railroad  Bridge  at  mile  725.8.  The  Hastings  Railroad  Bridge  is  the  oldest 
of  the  GREAT  I  drawbridges  and  was  completed  in  1871.  It  has  the  least 
vertical  and  horizontal  clearance  and  is  probably  the  most  serious  impedi¬ 
ment  to  safe,  efficient  navigation.  The  Coast  Guard  has  acted  under  the 
authority  of  the  Truman-Hobbs  Act  to  declare  the  Hastings  Railroad  Bridge 
an  unreasonable  obstruction  to  navigation. 
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The  work  group  recognizes  that  fixed  and  movable  bridges  will  continue  to 
present  restrictions  to  navigation.  In  accepting  a  bridge  permit,  the 
bridge  owner  agrees  to  comply  with  regulations  governing  the  construction 
and  operation  of  the  bridge  to  minimize  the  obstruction  to  navigation. 

The  work  group  also  felt  that  existing  regulations  governing  the  operation 
of  drawbridges  provide  for  the  reasonable  needs  of  navigation,  but  must  be 
vigorously  enforced.  Those  regulations,  enforced  by  the  U.S.  Coast  Guard, 
provide  only  for  criminal  penalties  when  the  bridge  owner  or  operator 
is  in  violation.  The  imposition  of  criminal  penalties  for  minor  offenses, 
and  even  some  of  the  more  serious  ones,  is  not  pursued  because  of  the  low 
priority  assigned  to  this  area  by  the  U.S.  Attorney's  office.  As  a  re¬ 
sult,  the  Coast  Guard  is  effectively  powerless  to  enforce  bridge  regulations. 
It  is  therefore  recommended  that  present  laws  be  amended  to  provide  for 
administrative  penalties  for  the  less  serious  violations.  This  action  is 
intended  to  include  bridge  lighting,  fendering  systems,  sound  signals, 
etc.,  as  well  as  the  actual  operation  of  the  draw  span. 

Channel  Closure  and  Dredging  Techniques 

As  originally  stated,  this  problem/need  was  to  identify  the  impact  of  chan¬ 
nel  closure  and  various  dredging  techniques.  These  two  impact  areas  are 
described  separately  below. 

Channel  Closure.  -  The  most  immediate  impact  of  channel  closure  is  easy  to 
identify  -  the  tows  stop  moving.  Closure  may  be  in  terms  of  minutes  or 
hours  as  might  be  caused  by  failure  of  a  drawbridge  to  open  on  the  approach 
of  a  tow,  or  in  terms  of  days  or  weeks  as  might  be  caused  by  inadequate 
dredging  or  inoperable  locks  or  bridges.  Any  river  shutdown  will  have  an 
adverse  effect  ranging  from  low  cost/nuisance  to  high  cos t/economic  disaster. 

An  estimate  of  $200  per  hour  is  a  conservative  figure  for  operating  a  typical 
Upper  Mississippi  River  towboat  and  is  exclusive  of  barge  costs.  However, 
it  is  misleading  to  simply  multiply  this  figure  (or  any  fixed  figure  for 
that  matter)  by  the  number  of  hours  delay  to  obtain  the  total  cost  of  delay. 
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A  theoretical  example  which  illustrates  the  impropriety  of  such  a  process 
Would  be  that  of  a  shipper  who  has  a  contract  to  deliver  a  load  of  grain  in 
New  Orleans,  Louisiana,  by  a  set  date.  He  buys  the  grain  at  a  good  price 
in  St.  Paul  and  ships  it  down  the  river.  However,  the  channel  is  blocked  at 
Reads  Landing.  To  meet  his  commitment  and/or  avoid  a  contractual  penalty, 
the  shipper  purchases  grain  downstream  at  a  high  price  and  delivers  it  on 
schedule.  Meanwhile  the  channel  is  finally  cleared  after  a  week's  delay  (7 
days  at  $200  per  hour  =  $33,600)  and  the  tow  arrives  in  New  Orleans  with  a 
load  of  grain  for  which  the  owner  has  difficulty  finding  a  buyer  and  ends 
up  selling  at  a  price  below  what  he  paid.  Finally,  being  7  days  late  arriv¬ 
ing  in  New  Orleans,  the  carrier  has  missed  a  return  shipment  and  must  dead¬ 
head  back  to  St.  Paul  without  revenue  to  get  his  next  shipment.  Obviously, 
the  cost  of  the  channel  closure  would  be  substantially  more  than  indicated 
by  the  $200  per  hour  figure. 

Another  aspect  of  channel  closure  is  that  closure,  especially  when  caused  by 
inadequate  depths,  is  usually  undetected  until  a  grounding  occurs.  When 
that  happens  there  are  risks  of  personal  injury,  vessel  damage,  and  cargo 
spillage  or  pollution.  These  factors  should  be  considered  in  assessing 
the  impact  of  channel  closure. 

It  is  clear  that  channel  closures  create  detrimental  impacts.  Prudence  dic¬ 
tates  that  channel  closure  should  be  stringently  avoided  and  that  pressures 
and  conditions  which  tend  to  increase  the  risk  of  closure  should  be  resisted. 

Dredging  Techniques.  -  The  work  group  has  consistently  expressed  an  interest 
in  riverine  disposal  because  it  may  be  the  most  effective  method.  Riverine 
disposal  in  our  view  is  defined  as  deep  water  or  main  channel  disposal  where 
the  material  is  placed  back  into  the  river  transport  system.  However,  riverine 
disposal  is  not  hydrologically  feasible  in  all  locations. 

Data  available  from  the  Waterways  Experiment  Station  (WES),  Vicksburg,  Missis¬ 
sippi,  indicate  that  the  environmental  effect  of  riverine  disposal  is  short¬ 
lived.  There  is  also  some  sentiment  that  the  environmental  effects  of  dredged 
material  in  the  water  are  less  than  the  effects  of  on-land  disposal. 
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Riverine  disposal  accomplishes  what  the  river  does  naturally.  A  case  in 
point  is  the  Gordon  Ferry  dredge  cut  where  dredging  plans  called  for  the 
removal  of  60,000  cubic  yards  of  sand.  While  the  Corps  of  Engineers  and 
GREAT  were  debating  where  the  material  should  be  placed,  river  conditions 
changed  and  500,000  cubic  yards  were  removed  from  the  area  by  the  river 
itself.  Riverine  disposal  does  not  affect  the  floodplain,  resuspends 
but  does  not  add  any  new  materials  to  the  water,  and  does  not  affect 
fish  and  wildlife  any  more  than  natural  river  movements,  particularly  since 
dredging  accounts  for  a  small  percent  of  the  material  transported  in  the 
river.  It  may  also  be  the  least  costly  method  to  the  taxpayer  by  elimina¬ 
ting  transportation  and  handling  costs. 

Historically,  the  St.  Paul  District  has  used  the  Dredge  William  A.  Thompson 
and  Derrickbarge  Hauser  to  maintain  the  navigation  channel.  The  Hauser 
uses  a  crane  and  clamshell  bucket.  It  is  primarily  employed  in  the  Minnea- 
polis-St.  Paul  metropolitan  area  where  disposal  site  limitations  and  bridge 
clearances  preclude  use  of  the  Thompson.  The  Hauser  also  performs  main¬ 
tenance  dredging  in  Mississippi  River  small-boat  and  commercial  harbors, 
performs  channel  maintenance  dredging  and  snagging  on  the  Minnesota  River, 
and  makes  wing  dam  modifications  when  required.  The  normal  operation  is 
to  dredge  the  material  from  the  channel  and  place  it  in  dump  scows.  The 
loaded  scows  are  moved  by  a  tender  to  a  disposal  site  away  from  the  dredge 
cut.  Because  the  dump  scows'  draft  is  approximately  6  feet  when  loaded,  the 
material  is  dumped  in  a  minimum  depth  of  6  feet  and  cast  on  land,  if  required, 
by  the  Cranebarge  Wade.  The  material  is  distributed  with  dozers  as  required. 
The  normal  capacity  of  the  Derrickbarge  operation  is  approximately  2,400 
cubic  yards  per  day. 

The  Thompson  is  a  hydraulic  dredge  with  a  minimum  bridge  clearance  of  52 
feet  9  inches.  It  performs  the  bulk  of  the  dredging  in  the  St.  Paul  Dis-  • 
trict  and  is  also  used  in  the  Rock  Island  District.  The  normal  mode  of 
operation  is  to  sweep  the  channel  with  its  intake  pipe  and  pump  the  material 
as  a  slurry  of  approximately  20-  to  30-percent  solids  and  70-  to  80-percent 
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water  to  a  disposal  site  away  from  the  dredge  cut.  The  material  is  distri¬ 
buted  with  dozers  as  required.  The  normal  capacity  of  this  operation  is 
approximately  17,000  cubic  yards  per  day.  In  1975,  the  Corps  acquired  the 
Dredge  Mullen  and  converted  it  to  a  boosterbarge  for  use  primarily  with  the 
Thompson.  With  the  booster,  the  Thompson  can  reach  disposal  sites  up  to  1 
mile  from  the  dredge  cut.  The  St.  Paul  District  has  also  investigated 
other  dredging  equipment  and  techniques  including  12-  and  8-inch  hydraulic- 
dredges. 

From  a  purely  navigation  point  of  view,  it  is  relatively  unimportant  which 
dredging  technique  is  used  so  long  as  it  maintains  a  navigation  channel 
of  adequate  size  and  configuration  to  handle  commercial  river  transportation. 
However,  from  a  broader  point  of  view  it  is  of  major  importance  that  the 
selection  of  dredging  techniques  gives  significant  consideration  to  commer¬ 
cial  river  transportation  for  the  following  reasons: 

1.  The  Corps  receives  a  limited  amount  of  resources  to  perform  its 
many  missions.  Excessive  and/or  unnecessarily  high  cost  of  dredging  may 
reduce  its  ability  to  maintain  the  9-foot  navigation  project. 

2.  Unnecessarily  high  dredging  costs  detract  from  the  economic  benefit 
of  the  9-foot  navigation  project. 

The  work  group  did  not  attempt  to  evaluate  the  cost  of  alternative  dredging 
techniques.  Such  an  evaluation  would  involve  alternative  disposal  techni¬ 
ques  and  the  resulting  range  of  dredging  disposal  alternatives  would  require 
a  major  effort  beyond  the  work  group's  resources.  However,  it  is  clear 
that  dredging  techniques  do  affect  commercial  river  transportation,  and 
that  the  area  of  impact  is  primarily  economic.  The  selection  of  the  most 
appropriate  dredging  technique  should  take  into  account  and  give  careful 
consideration  to  these  economic  impacts. 

MISCELLANEOUS  ACTIVITIES 


Channel  Maintenance 


As  a  result  of  its  origin  in  the  Wisconsin  lawsuit  over  dredging  and  dis¬ 
posal  practices,  but  at  slight  variance  with  the  Water  Resources  Development 
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Act  of  1976,  Section  117  mandate  for  a  river  system  nanagement  plan,  most 
of  the  attention  of  the  GREAT  I  Team  and  Plan  Formulation  Work  Group  focused 
on  channel  maintenance.  In  particular,  significant  efforts  were  made  to 
develop  material  placement  plans  and  guidelines  for  channel  maintenance 
dredging  and  disposal. 

Material  Placement  Plans.  -  The  purpose  of  these  plans  was  to  make  50-year 
estimates  of  the  volume  of  dredged  material  which  would  require  disposal 
and  identify  specific  disposal  sites  which  were  agreeable,  or  least  objec¬ 
tionable,  to  all  interested  parties  and  would  handle  the  estimated  volumes. 

It  was  hoped  that  this  advance  type  of  homework  and  planning  would  amelio¬ 
rate  previous  disposal  related  problems. 

The  primary  work  group  involvement  was  to  generate  criteria  for  evaluating 
proposed  disposal  sites  and  to  use  the  criteria  for  evaluating  specific 
sites.  The  criteria  developed  are: 

1.  Will  the  site  physically  impede  navigation  such  as  by  obstructing 
maneuvering  space  or  visibility? 

2.  Will  the  site  infringe  on  existing  or  proposed  barge  fleeting  or 
terminal  areas? 

3.  Will  the  channel  characteristics  or  the  disposal  site  change  the 
river's  flow  characteristics  and  impede  navigation,  undermine  structural 
foundations,  or  impair  the  placement  and/or  station  keeping  of  aids  to 
navigation? 

4.  Will  the  site  pose  a  navigation-related  hazard  to  the  safety  of 
life  and  property  not  covered  by  the  above  items? 

5.  Will  the  site  involve  costs  which  are  greater  than  would  have  existed 
without  GREAT?  Of  specific  concern  are  Corps  land  use  acquisition  costs, 
material  transportation  costs,  and  site  preparation/maintenance  costs. 
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These  criteria  were  applied  to  over  200  sites.  They  were  used  to  determine, 
from  the  point  of  view  of  commercial  river  transportation,  whether  a  site 
should  be  accepted.  If  any  question  was  answered  yes,  the  site  may  not  have 
been  acceptable.  It  was  not  automatically  rejected  but  it  v  examined  more 
carefully  and  thoroughly. 

Adequate  information  was  not  available  to  assess  the  increased  costs  associa¬ 
ted  with  the  disposal  sites  being  recommended  by  GREAT.  It  was  also  important 
to  identify  increased  costs  as  they  would  affect  the  general  economic  condi¬ 
tion  of  the  area,  ability  of  the  Corps  to  maintain  the  channel  within  available 
funds,  and  taxpayers  in  general. 

Establishment  and  maintenance  of  the  9-foot  navigation  channel  was  based  on 
an  economic  need  and  the  benefits  that  would  accrue  from  such  a  project. 
Navigation  projects  should,  and  are  now  required  by  law  to,  consider  the 
effects  of  the  project  upon  the  environment.  Likewise,  environmental  pro¬ 
jects  and  concerns  should  not  be  insensitive  to  the  economic  impact  of  their 
demands.  The  interests  of  both  groups  ultimately  affect  people  and  the  quality 
of  life.  The  work  group  felt  it  was  imperative  to  include  criterion  5  involv¬ 
ing  costs.  The  work  group  recognizes  the  difficulty  in  assigning  monetary 
figures  to  environmental  factors,  but  feels  strongly  that  a  value  judgment 
must  be  made  in  considering  the  environment  vs.  economic  projects.  Of  the 
200  sites  evaluated  by  the  work  group,  only  criteria  1  through  4  could  be 
applied  with  available  information  and  all  of  those  criteria  met  with  approval. 

Guidelines  for  channel  maintenance  dredging  and  disposal.  -  For  the  1977  and 
1978  dredging  seasons ,  the  GREAT  I  Team  provided  a  set  of  recommended  guide¬ 
lines  to  the  Corps  for  its  channel  maintenance  dredging  and  disposal  activities. 
From  the  work  group's  point  of  view,  these  guidelines  were  biased  in  favor 
of  environmental  concerns  and  against  economic  and  navigation  concerns.  Ac¬ 
cordingly,  the  work  group  attempted  to  redress  this  situation  by  independently 
developing  a  separate  set  of  guidelines  for  consideration  by  the  Team  in  future 
revisions  to  its  recommendations  or  for  independent  adoption  by  the  Corps. 

The  work  group's  "Guidelines  for  Channel  Maintenance  Dredging  and  Disposal" 
are  included  in  attachment  4. 
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Suitability  Models 

The  GREAT  I  Plan  Formulation  Work  Group  asked  the  Commercial  Transportation 
Work  Group  to  participate  in  its  "suitability  model"  project.  The  system 
could  be  useful,  but  fell  far  short  of  meeting  the  Commercial  Transportation 
Work  Group's  needs.  The  inflexibility  of  the  system  in  meeting  all  river 
resource  needs  will  present  incomplete  and  distorted  information. 

The  project  was  a  pilot  study  focusing  on  pools  4  and  5,  which  placed  appro¬ 
priate  information  into  a  computer  attempting  to  generate  maps  showing 
geographic  areas  which  are  most  suitable  for  various  uses.  For  example, 
the  computer  model  could  supposedly  be  used  to  generate  a  map  of  those 
areas  in  pool  4  which  are  most  suitable  for  barge  fleeting  areas.  Accurately 
done,  this  type  of  information  could  be  very  useful  to  navigation  interests. 
Similarly,  the  computer  could  generate  maps  for  other  uses  such  as  duck 
brooding  habitat  or  boat  access.  Subsequently,  various  planners  could 
compare  the  computer-generated  maps  to  identify  areas  which  appeared  to  be 
suitable  for  multiple,  but  conflicting,  uses.  With  this  information,  the 
planners  could  resolve  the  conflicts  and  proceed  more  effectively  in  develop¬ 
ing  plans  for  the  use  of  the  land  and  water  areas.  Hence,  the  "suitability 
model”  pilot  project  was  a  step  toward  the  long  range  goal  of  having  a  manage¬ 
ment  tool  to  assist  in  making  decisions  on  land  and  water  use  planning  and 
zoning.  The  project  was  cofunded  by  GREAT  I  and  the  U.S.  Fish  and  Wildlife 
Service  and  contracted  to  Environmental  Systems  Research  Institute.  The 
project  title  was  originally  "Computer  Inventory  and  Analysis"  but  was  sub¬ 
sequently  changed  to  "Geographic  Information  System." 

The  work  group  had  strong  concerns  over  the  increasing  intrusion  of  govern¬ 
ment  into  land  and  water  use  management  and  control  and  noted  that  the  pro¬ 
posed  suitability  model  project  is  becoming  a  part  of  that  process.  Accordingly, 
work  group  involvement  in  the  project  should  be  taken  neither  as  support  for 
increased  governmental  management  and  control,  nor  as  support  for  the  land 
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These  criteria  were  applied  to  over  200  sites.  They  were  used  to  determine, 
from  the  point  of  view  of  commercial  river  transportation,  whether  a  site 
should  be  accepted.  If  any  question  was  answered  yes,  the  site  may  not  have 
been  acceptable.  It  was  not  automatically  rejected  but  it  was  examined  more 
carefully  and  thoroughly. 

Adequate  information  was  not  available  to  assess  the  increased  costs  associa¬ 
ted  with  the  disposal  sites  being  recommended  by  GREAT.  It  was  also  important 
to  identify  increased  costs  as  they  would  affect  the  general  economic  condi¬ 
tion  of  the  area,  ability  of  the  Corps  to  maintain  the  channel  within  available 
funds,  and  taxpayers  in  general. 

Establishment  and  maintenance  of  the  9-foot  navigation  channel  was  based  on 
an  economic  need  and  the  benefits  that  would  accrue  from  such  a  project. 
Navigation  projects  should,  and  are  now  required  by  law  to,  consider  the 
effects  of  the  project  upon  the  environment.  Likewise,  environmental  pro¬ 
jects  and  concerns  should  not  be  insensitive  to  the  economic  impact  of  their 
demands.  The  interests  of  both  groups  ultimately  affect  people  and  the  quality 
of  life.  The  work  group  felt  it  was  imperative  to  include  criterion  5  involv¬ 
ing  costs.  The  work  group  recognizes  the  difficulty  in  assigning  monetary 
figures  to  environmental  factors,  but  feels  strongly  that  a  value  judgment 
must  be  made  in  considering  the  environment  vs.  economic  projects.  Of  the 
200  sites  evaluated  by  the  work  group,  only  criteria  1  through  4  could  be 
applied  with  available  information  and  all  of  those  criteria  met  with  approval. 

Guidelines  for  channel  maintenance  dredging  and  disposal.  -  For  the  1977  and 
1978  dredging  seasons ,  the  GREAT  I  Team  provided  a  set  of  recommended  guide¬ 
lines  to  the  Corps  for  its  channel  maintenance  dredging  and  disposal  activities. 
From  the  work  group's  point  of  view,  these  guidelines  were  biased  in  favor 
of  environmental  concerns  and  against  economic  and  navigation  concerns.  Ac¬ 
cordingly,  the  work  group  attempted  to  redress  this  situation  by  independently 
developing  a  separate  set  of  guidelines  for  consideration  by  the  Team  in  future 
revisions  to  its  recommendations  or  for  independent  adoption  by  the  Corps. 

The  work  group's  "Guidelines  for  Channel  Maintenance  Dredging  and  Disposal" 
are  included  in  attachment  4. 
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Suitability  Models 

The  GREAT  I  Plan  Formulation  Work  Group  asked  the  Commercial  Transportation 
Work  Group  to  participate  in  its  "suitability  model"  project.  The  system 
could  be  useful,  but  fell  far  short  of  meeting  the  Commercial  Transportation 
Work  Group's  needs.  The  inflexibility  of  the  system  in  meeting  all  river 
resource  needs  will  present  incomplete  and  distorted  information. 

The  project  was  a  pilot  study  focusing  on  pools  4  and  5,  which  placed  appro¬ 
priate  information  into  a  computer  attempting  to  generate  maps  showing 
geographic  areas  which  are  most  suitable  for  various  uses.  For  example, 
the  computer  model  could  supposedly  be  used  to  generate  a  map  of  those 
areas  in  pool  4  which  are  most  suitable  for  barge  fleeting  areas.  Accurately 
done,  this  type  of  information  could  be  very  useful  to  navigation  interests. 
Similarly,  the  computer  could  generate  maps  for  other  uses  such  as  duck 
brooding  habitat  or  boat  access.  Subsequently,  various  planners  could 
compare  the  computer-generated  maps  to  identify  areas  which  appeared  to  be 
suitable  for  multiple,  but  conflicting,  uses.  With  this  information,  the 
planners  could  resolve  the  conflicts  and  proceed  more  effectively  in  develop¬ 
ing  plans  for  the  use  of  the  land  and  water  areas.  Hence,  the  "suitability 
model"  pilot  project  was  a  step  toward  the  long  range  goal  of  having  a  manage¬ 
ment  tool  to  assist  in  making  decisions  on  land  and  water  use  planning  and 
zoning.  The  project  was  cofunded  by  GREAT  I  and  the  U.S.  Fish  and  Wildlife 
Service  and  contracted  to  Environmental  Systems  Research  Institute.  The 
project  title  was  originally  "Computer  Inventory  and  Analysis"  but  was  sub¬ 
sequently  changed  to  "Geographic  Information  System." 

The  work  group  had  strong  concerns  over  the  increasing  intrusion  of  govern¬ 
ment  into  land  and  water  use  management  and  control  and  noted  that  the  pro¬ 
posed  suitability  model  project  is  becoming  a  part  of  that  process.  Accordingly, 
work  group  involvement  in  the  project  should  be  taken  neither  as  support  for 
increased  governmental  management  and  control,  nor  as  support  for  the  land 
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2.  The  computer  data  base  has  either  no  or  inadequate  information  on 
land  ownership,  water  den  th ,  rai 1  adjacency,  existing  land  use,  existing  or 
planned  use  regulations  (for  example,  floodplain  restrictions),  surface 
geology,  and  wing  dam  locations. 

3.  It  is  almost  impossible  to  define,  much  less  evaluate,  all  the 
criteria  and  relationships  necessary  for  selecting  areas  most  suitable 

for  terminals  and  fleeting  areas.  Ttiose  included  in  the  models  are  inadequate 
at  best. 

In  spite  of  the  problems,  the  work  group  developed  the  desired  "prototype 
plan"  but  inserted  a  strong  warningthat  it  was  strictly  hypothetical.  It 
should  not  be  considered  to  reflect  any  realistic  world  situation  or 
projection.  The  prototype  plan  projected  a  need  for  four  new  terminals 
and  supporting  fleeting  areas.  Four  separate  types  of  terminals  were  con¬ 
sidered:  grain,  tank  farm,  coal,  and  dry  bulk.  Typical  criteria  were 

identified  for  each.  The  contractor  provided  maps  of  those  sites  which 
the  computer  deemed  suitable  for  terminals  and  fleeting  areas.  The  work 
group  task  force  evaluated  each  site  and  selected  first,  second,  and  third 
priority  locations  and  appropriate  fleeting  areas  for  each  of  the  projected 
new  terminals.  Finally,  work  group  and  contractor  representatives  met  to 
discuss  the  results  of  each  work  group's  "prototype  plan"  and  develop  a 
process  for  conflict  resolution. 

Barge  and  Recreation  Craft  Safety 

The  Recreation  Work  Group  reviewed  Coast  Guard  and  State  accident  reports  and 
determined  that  5.3  percent  of  the  accidents  on  the  Upper  Mississippi  River 
between  1970  and  1977  were  between  barges  and  recreational  craft.  This  statis¬ 
tic  reduced  to  actual  numbers  shows  the  annual  accident  rate  is  only  1.12  barge/ 
recreation  accidents  per  year.  The  analysis  also  shows  that  73  percent  of 
all  accidents  occur  between  8  a.m.  and  8  p.m. 
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and  water  use  management  tool  which  is  the  apparent  result  of  the  process 
begun  by  the  "suitability  model"  project.  Rather,  the  rationale  for  work 
group  involvement  was  that  the  project  itself,  as  well  as  follow-on  develop¬ 
ment,  would  probably  proceed  with  or  without  work  group  participation.  The 
work  group’s  intentions  were  to  ensure  that  the  needs  of  commercial  transpor¬ 
tation  were  incorporated  as  adequately  as  possible. 

In  the  fall  of  1977,  members  of  the  work  group  met  with  the  Fish  and  Wildlife 
Service  and  Environmental  Systems  Research  Institute  to  prepare  input  for 
the  Geographic  Information  System  program.  Work  group  related  concerns 
included  construction  suitability  factors,  rail  and  road  adjacency,  water  adjacen 
for  terminals,  and  land  adjacency  and  certain  safety  factors  for  fleeting  areas. 
These  criteria  were  modified  in  early  1978  after  a  test  run  of  the  program. 

In  the  spring  of  1978,  the  suitability  models  were  ready  for  a  more  detailed 
test  run  and  evaluation.  The  work  group  was  requested  and  agreed  to  develop 
a  prototype  plan  for  commercial  navigation  for  the  pool  A  area.  The  idea 
was  that  this  work  group's  information  could  be  used  with  the  computer-generated 
information  to  determine  both  strong  and  weak  points  in  the  suitability  models. 

The  pilot  area  was  not  well  suited  to  test  commercial  transportation  needs 
because: 

1.  The  land  and  water  areas  in  pools  A  and  5  are  heavily  oriented  toward 
fish  and  wildlife  uses.  These  areas  have  a  relatively  small  population 
and  industrial  base  with  only  one  terminal  and  fleeting  area  and  no  apparent 
potential  for  further  development.  Also,  transportation  facilities  (high¬ 
way  and  rail)  in  the  area  are  oriented  in  the  north-south  direction  and 
do  not  provide  for  ready  access  between  the  hinterlands  and  this  reach  of 
the  river.  For  example,  the  pilot  project  area  lies  between  the  two  east- 
west  major  highways  -  Interstate  90  and  Interstate  9A.  These  highways  and 
the  rail  system  are  the  major  carriers  of  commodities  to  the  existing  ter¬ 
minals  in  the  GREAT  I  area. 
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Barge  Tie-Off  Procedures.  -  In  response  to  a  request  from  the  GREAT  I  Public 
Participation  and  Information  Work  Croup,  the  Commercial  Transportation  Work 
Croup  provided  the  following  comments  on  the  development  of  standard  proce¬ 
dures  for  tying  up  barges  in  fleeting  areas  to  prevent  swingout  into  the  chan¬ 
nel,  Barges  infrequently  adrift  are  also  included  in  this  section  and  are 
a  much  more  severe  problem  in  terms  of  potential  damage.  The  majority  of 
drifting  barges  result  from  vandalism  when  lines  are  unfastened  or  cut. 

Many  docks  and  terminals  already  have  specific  requirements  on  tie-off  pro¬ 
cedures.  These  requirements  have  been  developed  by  the  individual  facilities 
over  the  years  in  response  to  their  own  particular  requirements  as  affected 
by  such  factors  as  fleeting  area  configuration,  river  and  weather  conditions, 
and  type  of  traffic.  For  example,  the  Victoria  Elevator  Terminal  in  Minnea¬ 
polis  Upper  Harl  specifically  requires  two  good  35-foot  leaving  lines, 
one  upriver  and  one  downriver  lead  line,  plus  a  chain  and  padlock  from 
the  barge  to  the  dock. 

Because  of  the  different  conditions  which  exist  at  fleeting  areas,  it  would 
be  extremely  difficult  Co  develop  a  set  of  practical  "standards"  which  could 
reasonably  be  applied  to  all  fleeting  areas.  There  are  simply  too  many 
configurations  to  deal  with. 

Owners/operators  of  barges  must  report  barges  that  are  adrift  to  the  Coast 
Guard  and  are  subject  to  penalties  in  cases  of  negligence,  Swingouts  do 
not  have  to  be  reported.  Hence,  the  owners/operators  already  have  a 
strong  incentive  to  avoid  breakaways;  this  incentive  is  in  addition  to 
other  positive  incentives  such  as  increasing  profits  by  avoiding  loss  or 
damage  to  barges  and  cargo,  increasing  profits  by  avoiding  extra  costs  from 
"recapturing"  the  drifting  barge,  and,  finallv,  a  general  human  concern  for 
the  safety  of  life  and  property. 

The  frequency  of  breakaways  in  the  GREAT  I  area  is  very  low.  Only  seven 
breakaways  were  reported  to  the  Coast  Guard  over  a  recent  18-month  period 
for  Mississippi  River  between  St.  Paul  and  Keokuk,  Iowa. 
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When  a  barge  is  adrift,  local  authorities,  marine  operators,  towboat  companies, 
etc.,  react  to  gain  control  of  the  barge  and  prevent  damage.  This  emergency 
effort  transcends  company  lines  or  individual  interests. 

In  summary,  it  was  the  general  opinion  that  requirements  for  tying  up  barges 
should  not  be  standardized,  but  should  continue  to  be  determined  by  the 
trained  and  experienced  judgment  of  barge  and  terminal  owners/operators/etc., 
with  continued  monitoring  by  Federal  and  State  agencies  to  detect  unaccept¬ 
able,  hazardous  situations. 

Reflective  Coatings  for  Barges.  -  In  response  to  a  request  from  the  GREAT  I 
Public  Participation  and  Information  Work  Group,  the  Commercial  Transportation 
Work  Group  provided  the  following  comments  on  the  feasibility  of  having 
reflective  paint  or  material  on  the  bow  and  sides  of  all  commercial  naviga¬ 
tion  vessels  as  an  aid  to  safe  nighttime  navigation  by  recreational  boaters: 

1.  Federal  regulations  prescribe  specific  lighting  requirements  for 
powered  vessels  (for  example,  towboats).  Federal  regulations  also  pre¬ 
scribe  specific  lighting  requirements  for  barge  fleeting/mooring  areas. 

The  use  of  reflective  material  may  conflict  with  these  regulations  unless 
specifically  authorized  by  the  Coast  Guard  through  normal  rule-making 
procedures. 

2.  No  evidence  has  been  presented,  nor  is  any  known  to  be  available, 
that  substantiates  the  proposition  that  reflective  paint  or  material  on  the 
bow  and  sides  of  all  commercial  navigation  vessels  would  improve  the  safety 
levels  of  nighttime  navigation  by  recreational  boaters.  (See  the  section 
on  barge  and  recreation  craft  safety  beginning  on  page  72.)  In  this  same  light, 
the  Coast  Guard  maintains  records  of  all  reported  accidents  involving  both 
commercial  and  recreational  vessels  and  periodically  analyzes  the  data 
to  identify  ways  to  improve  safety  levels. 
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3.  Tin’  cost  of  preparing  and  covering  a  barge  with  rtf  li-ct  ivi-  matt-rial 
just  In  - 1  ok  tin-  top  knuckle  is  cst  -d  to  be  nor--  than  $2, 300.  This  f  ipur 
dtn-s  :n»t  include  ria  i  n  t  t-nanct-  or  Joss  of  r«-v«  r.iu-  caused  by  having  t  i,.  v-ss.-l 
out  of  st  rvii'f  during  tin-  coat  i  rip  pr-res  , 

i.  Abrasion  on  lock  walls  or  adjoining  h.-iro-s  would  r.akt-  it  v.-rv  diffi 
cult  to  maintain  the  reflective  matt  rial. 

5.  Paint  manufacturers  have  indicated  that  film  from  t h .  riv.  r  water 
may  build  up  and  drastically  reduce  the  effectiveness  of  the  reflective 
coat ings . 

f>.  Night  vision  of  both  commercial  and  recreational  boaters  could  be 
seriously  impaired  by  the  glare  of  a  search  light  reflecting  from  the 
barge,  thus  causing  a  serious  safety  hazard. 

7.  The  ability  of  a  tow  operator  to  see  his  deck  hand.4  signals  could 
he  seriously  impaired  bv  the  glare  from  the  tow's  search  light  reflecting 
from  coated  areas,  thus  causing  a  serious  safety  hazard. 

8.  Care  must  be  exercised  in  selecting  a  coating  that  does  not  contain, 
hazardous  components  which  could  pollute  the  river. 

9.  Reflective  coatings  on  commercial  navigation  vessels  nay  not  be 
of  use  to  recreational  boaters.  Boaters  do  not  usually  carry  a  search¬ 
light.  Furthermore,  if  a  recreational  boater  has  and  operates  a  light, 
he  would  see  the  barges  even  if  they  do  not  have  a  reflective  coating. 

10.  If  reflective  coatings  were  required,  it  would  make  more  sense 
that  they  be  on  the  recreational  boats  since  most  commercial  vessels  have 
and  use  searchlights. 
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11.  It  may  be  that  accidents  which  occasionally  occur  between  commercial 
navigation  vessels  and  recreational  boats  are  not  caused  so  much  by  the  in¬ 
ability  of  the  boater  to  see  the  vessel,  but  to  the  boater  seeing  the  vessel's 
lights  and  not  understanding  their  meaning.  In  this  respect,  an  increased 
program  of  boater  education  might  be  appropriate. 

In  summary,  it  was  the  general  opinion  that  a  program  of  boater  education 
which  emphasizes  knowledge  of  the  rules  of  the  road,  lighting  requirements, 
seamanship  and  boat  handling  would  be  more  effective  than  requirements  for 
reflective  coating. 

Night  Lighting  of  Barges  at  Docks  and  Fleeting  Areas.  -  In  response  to  a  re¬ 
quest  from  a  private  utility  company  with  interests  in  barge  operations,  the 
work  group  provided  comments  relating  to  night  lighting  of  barges  at  docks 
and  fleeting  areas.  The  problem  presented  was  that  the  portable  lights 
which  the  operators  use  to  satisfy  Federal  regulations  for  night  lighting 
of  barge  fleeting  and  mooring  areas  are  continually  being  stolen  or  damaged 
by  vandals.  The  loss  of  these  lights  leads  directly  to  two  adverse  situa¬ 
tions  as  follows: 

1.  The  light  must  be  replaced;  the  costs  for  materials  and  labor  are 
significant. 

2.  During  the  period  between  the  loss  and  replacement  of  the  lights, 

the  responsible  party  is  subject  to  citation/punishment  for  failure  to  satis¬ 
fy  barge  fleeting/mooring  lighting  requirements. 

The  work  group  developed  a  set  of  three  alternative  solutions  to  the  problem. 
The  selection  of  the  most  appropriate  alternative  should  be  at  the  discretion 
of  the  party  with  the  problem. 
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A_l_t ‘l£iT;it_ivk;'  Alternative  lighting  procedures _ to  nii-ol  existing  legal  req_uire- 

men_t_s.  -  For  example: 

1.  Permanent lv  installed  lights  positioned  on  the  barge  and  powered  bv 
replaceable  batteries.  This  would  probable  r-duce  the  loss  of  lights  and 
batteries  although  the  batteries  would  still  be  very  susceptible  to  loss 
unless  they  were  placed  in  a  secured  (locked,  bolted,  or  chained)  compartment. 

2.  Permanently  installed  lights  and  diesel  electric  power  supply  module, 
rechargeable  battery  storage  bank,  etc.,  positioned  on  the  barge.  This 
would  probably  be  more  secure  than  the  example  above,  but  would  also  be 

more  expensive.  It  would  also  be  operationally  difficult  to  maintain. 

3.  Permanently  installed  lights  positioned  on  the  shore  or  on  appropriate 
piers  or  pilings  and  powered  from  electric  utility  systems.  This  alternative 
is  already  in  use  on  portions  of  the  Chicago  Ship  Canal.  However,  it  would 
require  a  special  variance  from  Federal  regulations. 

Alternative  2:  Increased  surveillance/inspection  of  the  barge  fleeting./ 
mooring  areas  to  prevent  loss.  -  For  example: 

3.  Owner/operator/etc.  could  provide  night  watchmen. 

2.  State  and/or  local  law  enforcement  agencies  could  increase  the 
frequency  of  their  partrols.  Thef t/vandal ism  is  a  violation  of  local/ 

State  laws. 

3.  The  Coast  Guard  could  institute  patrols  to  detect  violations  of 
State  and  Federal  law. 

Alternative  3:  Change  the  legal  requirement  for  the  1 i ght ing.  -  The  Coast 
Guard  promulgates  vessel  lighting  requirements.  Recommended  changes  should 
be  submitted  with  detailed  information  to  support  the  changes  in  terms  of 
increased  safety  or  more  economical  operation. 
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Recommended  action.  -  Barge  owner/operators/etc.  should  consider  ai Coring 
their  lighting  equipment  or  procedures  as  described  in  alternative  1.  States 
and/or  local  authorities  should  investigate  the  problem  within  their  juris¬ 
diction  and  consider  changes  to  their  surveillance/inspection  procedures  as 
described  in  alternative  2.  They  should  coordinate  these  activities  with 
the  Coast  Guard. 

If  the  above  recommendations  do  not  provide  satisfactory  results,  alternative 
3  should  be  considered. 


Closed  Navigation  Season 


The  St.  Paul  District,  Corps  of  Engineers,  requested  comments  regarding  the 
effects  of  an  arbitrary  closure  of  the  navigation  season  caused  by  winter 
ice  conditions  on  portions  of  the  Mississippi  River  above  Cassville,  Wis¬ 
consin.  The  response  of  the  Commercial  Transportation  Work  Group  was  that 
it  perceives  no  significant,  beneficial  effects  for  the  barge  and  towing 
component  of  the  commercial  transportation  industry  that  would  result  from 
establishing  dates  for  the  opening  and  closing  of  navigation  on  the  subject 
portions  of  the  river.  However,  it  does  foresee  various  adverse  effects  - 
for  example,  inability  to  use  the  river  because  it  is  closed  by  mandate, 
when  in  fact  it  is  reasonably  clear  of  ice.  Therefore,  the  work  group 
recommended  that  no  arbitrary  closing  dates  be  set. 


CONCLUSIONS  AND  RECOMMENDATIONS 

This  section  provides  conclusions  and  recommendations  which  are  based  on 
studies  performed  or  the  results  of  deliberations  within  the  work  group. 
Great  I  guidance  mandated  that  work  group  representatives  rely  on  their 
professional  opinions  and  not  agency  or  State  policy.  To  the  best  of  our 
ability,  this  tenet  has  been  preserved. 
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While  the  main  interest  and  concern  of  this  work  group  is  commercial  trans¬ 
portation,  we  have  tried  to  avoid  tunnel  vision  in  our  thoughts  and  actions. 

It  should  he  pointed  out  that  this  work  group  received  less  than  3  nercent 
of  the  GREAT  I  budget  to  conduct  studies  and  devel on  solutions. 

CHANNEL  MAINTENANCE 

Conclusion 

The  Corps  has  changed  its  channel  maintenance  dredging  and  disposal  practices. 
Preliminary  indications  are  that  some  environmental  improvements  have  been 
made.  However,  various  adverse  effects  have  also  resulted.  Of  particular 
interest  to  commercial  navigation  are  changes  to  navigation  channel  dredg¬ 
ing  and  disposal  practices  that  have  been  implemented  without  first  analyzing 
the  direct  and  indirect  consequences  of  those  changes. 

Riverine  disposal  may  present  the  least  cost  and  most  environmentally  desir¬ 
able  method  of  dredged  material  disposal . 

Recommendation 


1.  Continued  maintenance,  preservation  and  expansion  of  the  navigation 
channel  should  be  conducted  to  meet  current  and  future  needs  of 

9-foot  draft  vessels.  Specific  recommendations  for  implementation 
are  contained  in  the  work  group's  guidelines  for  channel  maintenance  dredg¬ 
ing  and  disposal. 

2.  GREAT  acknowledges  that  the  guidelines  and  standards  for  channel 
maintenance  as  historically  practiced  by  the  Corps  have  provided  an 
adequate  navigation  channel  for  9-foot  draft  vessels.  Before  any  changes 
or  deviations  from  these  practices  are  implemented, the  risk  of  grounding, 
transit  time,  fuel  consumption,  cargo  capacity,  and  dredging  and  disposal 
costs  must  be  considered. 
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i.  Congress  should  define  the  Mississippi  River  9  foot  navigation  project 
as  'including  allowances  required  for  advance  maintenance  dredging,  dredging 
tolerances,  squat  and  trim  for  the  class  of  vessel  for  which  the  prnjc-i  * 
was  designed,  wave  action,  shoaling  rates,  and  other  overdepth  allowances 
necessary  to  afford  safe  navigation  tor  vessels  with  a  draft  of  9 

4.  Riverine  disposal  should  be  considered  as  a  viable  alternative  in 
formulating  dredged  material  disposal  plans. 

5.  Any  GREAT  recommendation  referring  to  channel  maintenance  should 
include  the  historical  costs  and  the  additional  costs  resulting  from 
that  recommendation. 

6.  The  Corps  should  maintain  fiscal  records  and  publish  an  annual 
report  comparing  the  costs  for  historical  and  current  channel  mainte¬ 
nance  practices. 

NONCHANNEL  MAINTENANCE 

Conclusion 


Commercial  river  transportation  is  a  vital  link  in  the  total  GREAT  I 
transportation  network. 

Waterway  commerce  for  the  Upper  Mississippi  River  has  exceeded  high 
growth  predictions  from  Cairo  to  St.  Paul  every  year  since  1964  and 
exceeded  predictions  by  94  million  tons  in  1974  (River  Transportation  in 
Iowa,  Iowa  Department  of  Transportation,  May  1978). 

Commercial  transportation  is  a  function  of  economic  conditions 

and  government  policies  operating  in  the  free  enterprise  system  and  is 

far  below  what  the  river  can  support. 

Traffic  congestion  at  locks  and  dams  2  and  3  could  become  a  serious 
problem  during  peak  usage  periods  by  recreational  craft. 
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Recommendation 


7.  The  Corps  should  make  recommendations  to  Congress  to  alleviate  projected 
capacity  limitations  at  locks  and  dams  2  and  3  caused  by  demand  increases. 
The  Mid-America  Ports  Study,  Recreation  Lock  Study,  and  GREAT  I  Recreation 
Work  Group  concerns  should  be  considered. 

Conclusion 

Restrictive  bridges  are  a  major  impediment  to  safe,  efficient  navigation 
and  must  be  rebuilt  to  provide  adequate  horizontal  and  vertical  clearances. 
Truman-Hobbs  legislation  is  not  flexible  enough  to  meet  current  demands 
and  public  needs. 

Bridge  delays  and  other  channel  closures  can  be  extremely  costly.  Those 
costs  are  ultimately  passed  on  to  consumers. 

Recommendation 

8.  Obstructive  bridges  should  be  rebuilt  to  provide  adequate  horizontal 
and  vertical  clearances.  The  Truman-Hobbs  Act  should: 

a.  Continue  to  be  used  in  rebuilding  bridges  on  the  basis  of 
navigation  needs, 

b.  Be  amended  to  include  replacement  or  repair  of  bridge  protection 
systems. 

c.  Be  amended  to  include  benefits  to  land  as  well  as  marine  in¬ 
terests.  Because  public  money  is  being  spent,  the  total  public  benefit 
should  be  considered  in  benefit-cost  ratios. 

9.  Operating  regulations  for  drawbridges  must  be  vigorously  enforced  by 
the  U.S,  Coast  Guard.  To  accomplish  this,  the  acts  of  18  August  1864 
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and  3  March  1899,  the  Bridge  Act  of  1906,  and  the  General  Act  of  1946 
should  be  amended  to  provide  for  civil  penalties  in  certain  circumstances 
and  for  other  purposes  as  recommended  by  the  U.S.  Coast  Guard. 

Conclusion 


The  myriad  of  Federal,  State,  and  local  government  agencies  involved  and/or 
regulations  affecting  water  transportation,  terminals  and  support  facilities 
has  resulted  in  duplication,  contradiction,  confusion  and  unnecessary  delays. 
This  is  particularly  evident  in  the  obtaining  of  fleeting,  terminal,  and 
dredging  permits. 

Regulatory  constraints  on  the  development  of  new  or  expanded  commercial  shore, 
terminal,  and  support  facilities  have  adversely  affected  the  economy. 

Recommendation 


10.  A  comprehensive  study  should  be  performed  to  identify  Federal,  State, 
and  local  regulatory  activities  applicable  to  river  transportation.  The 
study  should  identify  areas  in  which  Federal  laws  and  agencies  must 
supersede  State  and  local  regulatory  activities  and  develop  recommendations 
to  eliminate  the  contradiction  and  intrusion  by  State  and  local  government 
into  the  Federal  domain  of  interstate  commerce. 

11.  A  study  of  contraints  on  the  development  of  commercial  facilities 
should  be  conducted  to  evaluate  their  net  cost  and  benefit  to  the  public. 

Conclusion 


Work  group  studies  have  indicated  that: 

a.  By  1985,  total  downbound  barge  shipments  in  the  GREAT  I  area  will 

increase  substantially  over  1975  levels,  primarily  as  a  result  of  increased 
agriculture  products. 
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b.  Existing  problems,  such  as  fleeting  shortages  and  locking 
wait  times,  will  intensify. 


No  new  problems  caused  by  increased  traffic  are  foreseen. 


The  imposition  of  any  user  charge  on  water  transportation  will  increase 
shipping  costs  for  GREAT  I  residents.  Farmers  would  be  most  affected 
because  farm  commodities  account  for  more  than  half  of  the  barge  ton-miles. 
In  1985,  on  the  basis  of  current  predictions,  the  fuel  tax  will  result 
in  increased  cost  of  over  $4.8  million  at  a  rate  of  $0.08  per  gallon. 

GREAT  I  studies  have  not  identified  all  of  the  users  and  beneficiaries  or 
uses  and  benefits  that  result  from  a  navigation  project  in  the  GREAT  I  area 

Recommendat ion 


12.  Beneficiary/user  data  should  be  developed  and  used  by  appropriate 
agencies  in  managing  water  resources  and  developing  cost-sharing  programs. 

Conclusion 


Fleeting  areas  are  insufficient  to  meet  present  industry  needs  and  future 
growth. 

Identification  of  potential  fleeting  areas  is  necessary  in  selecting  the 
most  desirable  site  to  meet  industry  needs  and  environmental  concerns. 

The  Upper  Mississippi  River  Basin  Commission  Level  B  Study  Report  and 
Environmental  Impact  Statement  concerning  commercial  river  navigation  in  th 
St.  Paul /Minneapolis  area  supports  the  needs  of  navigation  in  that  area. 

Recommendation 

13.  Physical  inventories  to  identify  potential  fleeting  areas  for  meet¬ 
ing  present  shortages  and  future  development  should  have  industry  represen¬ 
tation. 
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Concl usion 


Predesignated  closing  and  opening  shipping  dates  would  have  an  adverse 
impact  on  the  economy. 

Recommendation 

14.  Predesignated  navigation  opening  and  closing  dates  should  not  be 
establ  islied. 

Conclusion 

The  suitability  models  of  the  Geographic  Information  System,  as  currently  designed 
are  not  appropriate  for  identifying  areas  suitable  for  barge  fleeting  or 
terminal s . 

Recommendation 

15.  The  Geographic  Information  System  should  be  refined,  expanded  or 
modified  and  include  all  recommendations  contained  in  the  section  on  suit¬ 
ability  models. 

Conclusion 

Reflective  coatings  on  barges  would  have  no  practical  beneficial  impact 
for  the  recreational  boater. 

Recommendation 

16.  State  and  Federal  agencies  concerned  with  boating  safety  should  inten¬ 
sify  efforts  to  educate  recreational  boaters  on  rules  of  the  road  and 
lighting  requirements  applicable  to  commercial  and  recreational  vessels. 
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Cone] usion 


Barge  tie-off  requirements  are  very  difficult  to  standardize  because  of 
the  many  different  terminal  and  fleeting  area  conditions.  The  scope  of 
this  problem  in  GREAT  I  is  insignificant  and  does  not  demand  further  study. 
Also,  sufficient  incentives  exist  for  industry  to  provide  suitable 
tie-offs. 
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ATTACHMENT  1 

DESIGNATED  BARGE  FLEETING  AREAS 
ON  THE  UPPER  MISSISSIPPI  RIVER 


1 


Designated  barge  fleeting  areas  on  the  Upper  Mississippi  River  (pools  1-10)  with  current  or  pending 

Corps  of  Engineers  permits _ 
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ATTACHMENT 


2 


FLEETING  SITE  HISTORY 
TWIN  CITIES  HARBOR 


Fleeting  site  history  -  Twin  Cities  Harbor 
23  February  1977 


Footage 


Site 

1959 

1976 

Port  Cargil  1 

Left  bank 

2,200 

2,200 

Right  bank 

0 

2,850 

Minnesota  River  mouth 

Pike  Island 

1  ,000 

0 

Right  bank 

1  ,600 

1  ,600 

Left  bank 

2,000 

0 

Lexington  Avenue 

1  ,000 

0 

Northern  States  Power  Peninsula 

1  ,000 

0 

Minnesota  Harbor  Service 

900 

900 

High  Bridge 

0 

1  ,750 

Robert  Street 

1  ,100 

1  ,100 

State  Street 

1,300 

0 

Mid-America 

0 

2,130 

North  Port 

0 

4,330 

Upper  and  lower  Twin  City 

2,400 

2,400 

Hanger 

0 

1 ,000 

Pigs  Eye  Upper 

1  ,000 

0 

South  Pacific 

1 ,600 

0 

Ai rport 

6,000 

4,153 

South  port 

1,400 

V— » 

O 

o 

Valley  Li>v 

Left  bank 

2,100 

2,100 

Right  bank 

800 

800 

Packing  house 

1  ,200 

2,600 

Mid-America 

1,200 

0 

North  Star 

0 

2,400 

Red  Rock 

0 

1,800 

Pigs  Eye  Lake 

Right  bank 

0 

3,600 

Left  bank 

_ JO 

1,500 

Total 


29,800  40,613 


ATTACHMENT  3 


GREAT  I  AREA  BEND  WIDTHS 


GRKAT  I  area  bend  widths 
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JZ  Bl  *D 

w  nj  c 

T3  3 


T3 

C  OC 

to  v-  c 

CQ  TO  — < 

i-j  oc 

4-  X3 
»H  <  TO 
03  ^ 

E  TJ 


ooooooooooooooooooooo 
O  in  o  C  OO^OOOOOOOO^OtninOO 
in  <i  <r  vt  <!  in  ip,  <r  <r  't  '■?  <r  4  'T  4  <i  ^  in 


O  O  O  O  O 

m  O  O  uo  o 

<T  in  un  up 


ooooooooooooooooooooo  ooooo 

OOOOOOOOOinOOOOinoOOOOO  ooooo 

£  v£  vC  ^3  in  ^  vC  mx:  X  C  'r  ir  i'"  --r  x  vC  O  ^  O  0C  n-  in  in  n-  oc 


ooooooooooooooooooooooooooo 
000000‘^000‘^  i/'  ir»  O  O  ^  O  ^  O  o  o  m  in  o  o  o  o 
in  <r  in  n  vC  <r  in  in  nJ  'T  ^  <i  <r  4  in  m  in  in  <t  <r  in  m  <r  m 


o  o  o  o 
m  o  o  o 

<f  lT>  Lpi  <T 


o  o  o  o 
o  o  o  o 
vj  in  vt  <r 


o  o  o  o 
o  O  O  in 
in  <3-  vT>  <r 


O  O  o 

O  Ln  O 
in  iO 


TO 

u 

C 

•H 

O 

o 

O 

O 

o 

o 

O 

o 

o 

o 

O 

O 

o 

o 

o 

o 

o 

O 

o 

0 

b 0 

m 

O 

o 

in 

o 

o 

o 

o 

o 

in 

in 

Ln 

o 

o 

o 

m 

o 

m 

in 

4-4 

-a 

04 

CM 

<M 

t— • 

m 

m 

1— 

f— 1 

CM 

CM 

04 

i— * 

m 

m 

CM 

<r 

cn 

m 

CM 

TO 

CQ 

to 

Vw 

T3 

vO<3,oo<rr'-»oocMOJoo4<i-inmv£jcMcooini>-<t-oooLn<r«Hin 

vOf^cNCT'r^cov£>Lncsir— (0°or^vor^cor^mr-«o<rfv^rHincNs£)ro 
HHHOO0^0'0'0'aN!T'C0ccc0QfrvNr-r'N>£vCv0inLn<tsi 
p*-*  r-  r-  r-  \OvDvDvO\OvovCvCvovCvO  vO  md  vjd  vO  o  x>  so  \o  \C  vc  \o 


I  I  I  I  i  i 


i  i  i  I  I  i  i  I 


i  I  I  I  I 


vOvDOOOOOO^cxJcNr^minLnocNOOr^oooo^trOLnvO^m 

mcNirHoovoaoin^^ooNr^vom^r^o^rooNr^r^o^J-r^LncN 
r-Hf—)^HOoc^cTvcr>c^cr»ooooxcocor^i^r^r^vOvD'«Ov£)Lnin<r<r 
r^.  n-  n-  0-  r —  vc  vo  vO  o  vO  \C  'O  o  vo  \D  s)  vd  '-d  vo  vd  vD  vd 


AJ 

♦h 

c 

■u 

rH 

SI  T3 

0 

CO 

TO 

c 

4-4 

(ft 

bO  -h 

Cft 

*U 

4-» 

p— l 

a? 

TO 

‘ 

*H 

to 

c 

00 

O 

T3 

H 

-C 

OS 

-3 

00 

*H  Si 

c 

o 

C 

eft 

C 

•H 

CJ 

bo 

C 

TO 

c 

B 

•H 

TO 

CO 

> 

4-4 

3 

•H 

f-H 

T3 

J-.  00 

be 

•w 

x: 

4-i 

T3 

C 

i—i 

(ft 

4J 

0 

O 

*T3 

T3 

4-1 

C 

TO  C 

c 

?! 

u 

4-< 

C 

c 

(4 

O 

-C 

eft 

C 

0) 

4-4 

r— 4 

C 

T3 

C 

4-) 

TO 

P-  -H 

•H 

♦H 

3 

TO 

•H 

TO 

u 

bC  M 

3 

fH 

TO 

T3 

en 

a: 

vC 

C 

0) 

TO 

^—4 

cx  eft 

CO 

r 

& 

iH 

-J 

?! 

> 

u 

3 

o 

IH 

Qu 

ca 

-) 

CM 

TO 

CQ 

CQ 

(ft 

3  C 

c 

0) 

CQ 

•H 

< 

0 

to 

u 

•H 

o 

en 

»— ( 

rH 

4—4 

TO 

TO 

rH 

4-4 

eft 

•> 

P4 

»— t 

fH 

CQ 

> 

44 

43 

c 

eft 

(ft 

0) 

4-4 

00  J 

rJ 

i-4 

0 

eft 

M 

TO 

c 

m 

*H 

(ft 

o 

m 

u 

T3 

4—4 

X 

o 

TO 

C 

*H 

C 

to 

4J 

TO 

?! 

0) 

c 

E 

0i 

C 

< 

rH 

•H  TO 

* 

0 

T3 

TO 

4-i 

o 

u 

T3 

> 

T3 

o 

*3 

c 

03 

c 

*o 

4-i 

eft  > 

0 

6 

to 

c 

<3 

o 

C 

o 

o 

o 

TO 

f-H 

CO 

t—> 

f-i 

T3 

TO 

4-1 

c  o 

rH 

TO 

0) 

3 

TO 

*-H 

TO 

-O 

V* 

OJ 

01 

<D 

CC3 

(ft 

TO 

TO 

TO 

2  % 

TO 

►-3 

X 

O'  3 

Q 

CQ 

CQ 

en 

H  < 

CQ 

32 

CQ 

Q 

3 

4-4 

H 

CQ 

32 

CQ 

CQ 

ipp 


GREAT  1  area  bend  widths  (cont) 
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ATTACHMENT  4 


GUIDELINES  FOR  CHANNEL  MAINTENANCE 
DREDGING  AND  DISPOSAL 


Cl'  ID):  I.  INKS  FOR  CM  AN  Nil.  MAI  N  ThNANd.  DRIIDCINT  AND  DIFVOSAi. 


BACKCROl'NI)  AND  DI SCFSS  I  ON 


I  n  aocordanee  v  i  •  h  ;  !»■  i  oner.  si.  a.i  1  r;a  da:  •  1  rain'  an ;  t:o  r  :  d  !'!~- 

sissippi  ,  Minm-sot  a,  and  Si  .  (  r.-i  Riv-  r  u- ”•••'•  "  r.  t  !.•  'a 

District  annual  i  .  dr.-dp.-s: 

1.  The  Mississippi  Riv.  r  h.  tv:.  •  Out  ;  ■  nb.  r  • ,  leva,  and  Mi"::.  an.-l  is, 
Minnesota  (Cairo  mile  6  1  4.  9-8  57 .  h  ) . 

2.  The  Minnesota  River  bet  won  tin  conl'1  noire  vita  t  h.  Missis.-  ignj  Riv. 
and  Savage,  Minnesota  (nil.  0.0-14.7). 

3.  The  St.  Croix  Riv  -r  between  t  h<  cor.f  i  none  v  i  t  it  tie  Miss  i  ss  j  pp  i  R  i  v. 
ami  Stillwater,  Minnesota  (mile  0.0-24.5). 

The  authorized  channel  dimensions  for  tie  s.  ma  inte-ianc.  ae:  iviti.  ar.  d.  s- 
cribed  in  the  1930,  1935,  and  1958  River  and  Harbor  Acts. 

As  specified  in  this  enabling  legislation,  the  authorization  is  for  a  chan¬ 
nel  depth  of  9  feet  at  low  water  with  widths  suitable  for  long-haul  eonmen 
carrier  service.  Approximately  36  locations  have  required  annual  dredging. 
The  average  annual  volume  of  material  being  removed  f t or.  the  navigation 
channel  lias  been  approximately  1.4  million  cubic  yards.  Dredging  was  nor¬ 
mally  accomplished  to  9  feet  plus  an  additional  4  foot  of  "over  depth"  for 
a  total  of  13  feet.  The  purpose  of  the  "over-depth  dredging"  was  to  insure, 
in  spite  of  sudden  and/or  gradual  sedimentation  and  shoaling,  that  a  mini  mum 
"control"  depth  of  9  fe.  t  could  be  maintained.  Tile  rationale  for  the  4-foot 
ovo r  dep  th  was  twofold.  First,  past  export once  had  shown  that  the  navigat  ion 
channel  might  close  within  davs  after  reaching  a  depth  of  10  feet,  the  ehang 
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being  caused  primarily  !v  subsequent  shoaling  and/or  bottom  effect  of  motor 
vessels  or  barges.  An  additional  1-foot  "safety  factor"  was  added  so  that 
a  total  overdepth  of  2  feet  was  provided  to  account  for  charm. 1  stahilit v. 
Second,  an  additional  2  feet  ot  ov.-r  depth  was  provid.  d  to  rente:. sate  :  r 
subsequent  shoaling  that  might  occur  prior  to  r.-snonse  bv  itcverxrtt  or 
contract  dredging  facilities  t<.  assure  the  int.-itriiv  of  tile  channel  and  to 
maximize  cost  effectiveness. 

For  many  years  these  historical  practices  provided  a  dependable  channel  which 
satisfied  the  transportation  demands  of  the  region.  During  the  late  60's 
and  early  70's,  increasing  environmental  awareness  resulted  in  pressure 
on  the  Corps  of  Engineers  to  change  its  channel  maintenance  procedures. 

As  a  result,  the  Corps  changed  many  of  its  dredging  and  disposal  practices; 
preliminary  indications  are  that  some  significant  environmental  improvements 
have  been  made.  However,  there  are  also  indications  that  the  resulting  navi¬ 
gation  channel  is  unacceptably  less  dependable  and  more  costly. 

Many  of  the  environmental  pressures  were  focused  through  the  GREAT  program 
which  was  authorized  by  the  Water  Resources  Development  Act  of  1976.  In 
responding  to  these  pressures,  and  as  much  as  possible  within  the  frame¬ 
work  of  the  GREAT  program,  the  St.  Paul  District  became  involved  in  an  in¬ 
creased  number  of  pilot  studies  and  trial  programs  whereby  it  modified  its 
historic  dredging  and  disposal  procedures. 

For  example,  during  the  1977  dredging  season,  dredging  was  accomplished 
when  the  channel  depth  reduced  to  10.5  feet  or  less  below  minimum  water 
levels  Instead  of  11  feet.  Also,  dredging  depths  were  reduced  at  65  per¬ 
cent  of  the  maintenance  sites  on  the  Mississippi  River  as  follows: 

Remarks 

Main  channel 
Main  channel 
Main  channel 

Lock  and  harbor  maintenance 
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Depth  of  dredging  (feet)  Sites 

13  3 

12  6 

11  5 

6  2 


X 


While  the  modified  practices  significantly  reduced  the  amount  of  dredged 
material  for  1977,  it  is  not  yet  clear  win  th--r  the  additional  dredpinp 
was  eliminated  or  simply  deferred.  This  matter  is  par t i cu 1 ar 1 v  uncertain 
because  the  extremolv  low  1  977  spring  flow  conditions  are  thought  to  have 
contributed  stronply  to  reduced  shoal  inc.  and,  hence,  unusual','/  low  1977 
dredpinp  requirements.  Additional  t iru  ,  experience,  and  information  are 
necessary  before  these  matters  are  adequate)'/  understood;  hout-v,  r,  they 
do  provide  clear  indication  that  "reducing  dredging  volume"  is  not  a 
singularly  beneficial,  risk-free  objective. 

Various  parties  within  and  outside  of  Cl R MAI  1  have  placid  major  emphasis 
on  the  use  of  "total  annua]  dredp;np  volumes"  as  a  measure  for  judging, 
the  merit  of  a  proposed  change  to  channel  maintenance  practices.  However, 
other  measures  should  be  considered.  From  a  commercial  navigation  point 
of  view,  at  least  four  measures  are  of  concern. 

1 .  Increased  Risk _o f  Grounding 

Increased  grounding  could  lead  to  many  negative  effects  including, 
but  not  limited  to: 

a.  Increased  transportation  costs  resulting  from  delays  caused  be 
channel  closure  and/or  physical  damage  to  tows. 

b.  Increased  pollution  resulting  from  physical  damage  to  tows. 

c.  Reduced  reliability  of  the  waterway  system  to  satisfy  the 
transportation  demands  of  the  public. 

2.  Increased  Transit  Time  and  Fuel  Co nsumption 

Transit  time  and  fuel  consumption  increase  as  a  result  of  slower 
navigation  (especially  around  bends)  and  increased  resistance  caused  by  a 
smaller,  more  restrictive  channel.  Quantitative  data  to  describe  the  magnitude 
of  these  affected  areas  follows; 

(1)  Speed  that  can  he  maintained  in  given  channel  by  3-barge  wide,  2-barge 
long  tow,  8.5-foot  draft,  1,000  tow  rope  horsepower. 


4-3 


Channel  width  (feet) 


11  feet 


125 

225 

300 


3.7  knots 
4.55  knots 
4.95  knots 


Channel  depths 


13  feet 

4.10  knots 
5 . 30  knots 
5.67  knots 


18  feet 

5.02  knots 
6. 38  knots 
6.64  knots 


It  can  be  readily  seen  that  a  given  channel  width  or  depth  has  a  direct 
effect  on  vessel  performance.  If  the  effect  of  a  50-foot  channel  width 
reduction  resulted  in  a  0.4-knot  speed  loss  it  would  be  considered  incon¬ 
sequential  by  some.  The  cumulative  effect,  however,  if  applied  uniformly 
to  the  1,700-mile  trip  from  St.  Paul  to  New  Orleans,  would  result  in  over 
5  hours  being  added  to  the  vessel's  trip.  Multiplied  by  the  number  of 
barge  trips,  the  effect  would  be  substantial.  The  same  is  true  of  channel 
depth.  Vessel  performance  relates  not  only  to  increased  shipping  costs, 
but  to  energy  consumption,  effects  on  the  environment,  maneuverability  and 
safety.  For  example,  to  travel  4.5  knots  in  a  125-foot  channel  requires 
almost  double  the  horsepower  (1,900  vs  1,000  horsepower)  for  the  same  speed 
in  a  225-foot  channel. 


3.  Reduced  Cargo  Capacity 

Reduced  cargo  capacity  may  result  from  a  smaller,  less 
dependable  channel.  Action  to  reduce  the  minimum  "control"  depth  below 
9  feet,  or  even  to  reduce  confidence  in  the  availability  of  a  minimum 
9-foot  channel,  could  result  in  higher  transportation  cost  for  goods  in 
and  out  of  the  Upper  Midwest. 

4.  Cost  of  Channel 


The  fourth  concern  relates  to  the  cost  to  the  taxpayer  or  towing 
industry  for  channel  operation,  maintenance  and  new  facilities. 
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RECOMMENDATIONS 

The  following  recommendations  wore  developed  in  light  of  the  matters  pre¬ 
sented  above.  Additionally,  they  reflect  the  work  group's  experience  in 
the  GREAT  I  development  of  annual  dredging  and  disposal  recommendations  to 
the  Corps  and  in  subsequent  activities  related  to  the  on-site  inspection  team 
meetings.  The  recommendations  attempt  to  reflect  a  moderate  approach  which  is 
balanced  and  equitable  and  would  protect  and  enhance  the  environmental  and 
economic  well-being  of  the  GREAT  I  area. 

1.  The  forms  at  the  end  of  this  attachment  should  be  used  to  help 
evaluate  and  document  dredging  and  disposal  operations. 

2.  Recommendations  for  dredging  depths  should  be  obtained  annually 
from  a  fluvial  hydrologist,  qualified  in  the  river  areas  of  concern.  The 
hydrologist  should  use  as  a  guideline  the  policy  that,  throughout  the  per¬ 
iod  from  one  expected  dredging  to  the  next,  the  channel  depth  should  not 
fall  below  9  feet  at  low  wate r. 

3.  The  work  group  recommends  that  bend  widths  be  determined  by  mathema¬ 
tical  formulas  such  as  those  contained  in  Corps  of  Engineers  Technical 
Letter  1110-2-225  dated  1  July  1977.  Changes  in  bend  widths  or  channel 
alignments  shouid  not  be  instituted  without  first  obtaining  input  from 
licensed  tow  boat  operators  and  the  towing  industry;  for  example,  the 
Upper  Mississippi  Waterways  Association  and  American  Waterways  Operators. 

Their  knowledge  of  the  river  and  its  many  operational  characteristics 
cannot  be  ignored  and  is  better  than  any  intuitive  decisions  made  by 
persons  not  totally  familiar  with  barge  and  towing  technology. 

4.  In  considering  alternative  dredging  widths  and  depths  and  disposal 
sites,  the  following  should  be  considered: 
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a.  Will  the  channel  characteristics  or  the  disposal  site  physi¬ 
cally  impede  navigation? 

b.  Will  the  channel  characteristics  or  the  disposal  site  in¬ 
fringe  on  existing  or  proposed  barge  fleeting  or  terminal  areas? 

c.  Will  the  channel  characteristics  or  the  disposal  site  change 
the  river's  flow  characteristics  and  impede  navigation,  undermine  struc¬ 
tural  foundations  (for  example,  create  scour  conditions  around  piers 

or  bridges),  or  impair  the  placement  and/or  station  keeping  of  aids  to 
navigation? 

d.  Will  the  channel  characteristics  or  the  disposal  site  pose 
a  hazard  to  the  safety  of  life  and  property  not  covered  by  the  above 
three  items? 

e.  Will  the  proposed  dredging  and  disposal  (channel  maintenance) 
practices  involve  costs  (reflected  to  some  common  base  year)  which  would 
be  greater  than  would  have  existed  historically?  For  the  dredging  aspect, 
special  attention  should  be  given  to  actual  dredging  costs  and  towing 
industry  costs  that  would  result  from  increased  transit  time  and  energy, 
or  reduced  cargo  such  as  might  be  necessitated  by  reduced  depth  dredging 
and/or  narrower  bend  or  channel  widths.  For  the  disposal  aspect,  special 
attention  should  be  given  to  land  use  acquisition,  material  transportation, 
and  site  preparation/maintenance  costs. 

5.  Channel  maintenance  practices  should  not  be  changed  if  the  risk 
of  grounding  would  increase.  If  the  risk  of  grounding  will  increase,  but 
the  change  is  still  warranted,  before  implementation  the  proposed  change 
and  its  expected  effects  should  be  clearly  described  and  discussed  through 
some  public  medium;  for  example,  the  Corps  annual  navigation  season  public 
notice  of  channel  maintenance  dredging  and/or  the  Corps  notifications  of 
on-site  inspection  team  meetings.  The  effects  discussed  should  include 
but  not  necessarily  be  limited  to: 


a.  Increased  transportation  costs  resulting  from  delays  caused 
by  channel  closure  and/or  physical  damage  to  tows. 

b.  Increased  pollution  resulting  from  physical  damage  to  tows. 

c.  Increased  personnel  hazards  resulting  from  actual  grounding 
and/or  rescue  or  recoverv  effort 

d.  Reduced  reliability  of  tin.  waterway  system  to  satisfy  the 
transportation  demands  of  the  publ ic. 

6.  Channel  maintenance  practices  should  not  he  changed,  .f  transit  time 
and  energy  used  increase  or  cargo  capacity  is  reduced.  If  a  proposed  change- 
will  increase  the  transit  time  and  energy  or  reduce  cargo  capacity,  but 

the  change  is  still  warranted,  before-  implementation  the  proposed  change 
and  its  expected  effects  should  he-  clearly  described  and  discussed  througii 
some  public  medium;  for  example.  Corps  annual  navigation  season  public 
notice  of  channel  maintenance  dredging  and/or  the  Corps  notification  of 
on-site  inspection  team  meetings. 

7.  The  cost  of  all  dredging  and  disposal  alternatives  should  be  deter¬ 
mined  and  justification  provided  for  not  selecting  the  least  costly 
method. 
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S  amp 1 e  f orm 

(To  be  used  in  evaluating  and  documenting  channel  maintenance 
dredging  and  disposal  operations  in  the  St.  Paul  District) 


Predredging/disposal  evaluation : 

A.  Dredging: 

1)  Navigation  point  of  view 

a.  Does  the  general  area  of  the  proposed  dredge  cut  have  a 
history  of  sudden,  rapid  reduction  in  channel 
depth?  _ Yes  _ _ No 


If  yes,  explain. 

b.  If  the  proposed  dredging  is  accomplished,  how  will  the 
resulting  channel  depth  differ  from  the  depth  after  the  most 
recent  dredging? 

(The  new  depth  will  be) 

_ Shallower  _ Same  Depth 

_ Deeper 


c.  Have  any  groundings  by  commercial  river  transportation  at 
the  proposed  dredge  cut  been  reported  to  the  Corps  of 
Engineers  since  the  most  recent  dredging? 

Yes  No 


If  yes,  describe  all  such  reports.  In  particular,  for  each 
report,  attempt  to  provide  the  following  information: 

Date  of  report  _ 

Date  of  grounding  _ 

Reported  by  (person/company)  _ 

Damage  (general  description  _ 

and/or  cost) 

Time  vessel  delayed  (hours)  _ 

Soundings  taken  after  incident  _ 

If  yes.  Date  _ 

Depth  _ 


Draft  of  vessel (s)  _ 

Comments  on  actions  taken  by  Corps  after  grounding: 

d.  If  the  proposed  channel  depth  after  the  proposed  dredging 
will  be  shallower  or  the  same  as  the  depth  after  the  most 
recent  dredging,  and  if  groundings  (because  of  channel  depths 
less  than  9  feet)  have  occurred  at  the  proposed  dredge  cut 
since  the  most  recent  dredging,  what  is  the  Corps  justifica¬ 
tion  for  not  increasing  the  depth  to  reduce  the  risk  of  addi¬ 
tional  groundings? 


e.  Have  any  complaints  or  incidents  been  reported  to  the  Corps 
since  the  most  recent  dredging  such  that  the  channel /hend 
width  or  configuration  is  or  may  be  inadequate  for  proper 
navi  g at  ion?  _  __  Yes  _  No 

If  yes,  describe  ali  such  reports  or  incidents.  In  parti¬ 
cular,  for  each  report,  attempt  to  provide  the  following: 

Date-  of  report 

Reported  bv  (person/company) 

Nature  of  comp  I aint/ inc ident 


Comments  on  actions  taken  bv  Corps  in  response  to  complaint/ 
incident : 

f.  Is  the  proposed  dredge  cut  located  on  a  hend? 

Yes  _  No 

If  yes,  did  the  Corps  survey  licensed  tow  operators  who  are 
experienced  in  the  area  of  concern  to  determine  whether  the 
existing  and  the  proposed  hend  widths  are  adequate  for  proper 

navigation?  __  _ _  _ Yes  _  No 

Not  Applicable 

If  yes,  name  the  operators  surveyed  and  describe  the  results 
of  the  survey. 

If  no,  what  is  the  Corps  justification  for  not  conducting  the 
survey? 

g.  If  the  proposed  dredging  is  accomplished,  will  the  re¬ 

sulting  navigation  channel  infringe  on  existing  or  proposed 
barge  fleeting  areas? _  _  _  _ ves  _  __N° 

If  yes,  briefly  describe  the  infringement  and  the  Corps 
reasons  such  infringement  is  necessary  or  desirable. 

h.  If  the  proposed  dredging  is  accomplished,  will  the  re¬ 
sulting  channel  characteristics  change  the  river's  flow 
characteristics  and  impede  navigation,  undermine  structural 
foundations,  or  impair  the  placement  and/or  "tation  keeping 
of  aids  to  navigation? 

_ Yes  _ No 

If  yes,  briefly  explain. 

1.  Comparing  the  channel  which  existed  after  the  most  recent 
dredging  with  the  channel  that  would  result  if  the  proposed 
dredging  is  accompl ishod,  will  the  hazards  to  the  safety  of 
life  and  property  be  changed,  for  example,  increased  risk  of 
grounding  or  collision? 

_  _  _  Increased  hazards  _  _  No  change 

Decreased  hazards 
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Briefly  explain: 


2) 


Economic  point  of  view 

a.  If  the  proposed  dredging  is  accomplished,  will  the  resul 
ing  channel  characteristics  involve  navigation-related  costs 
that  are  greater  than  would  have  xisted  prior  to  GREAT. 
(Note:  For  the  purposes  of  this  em  navigation  costs  should 
be  considered  to  be  those  causet  nv  increased  tow  energy 
usage,  increased  tow  transit  time,  or  reduced  tow  cargo  such 
as  might  result  from  reduced  depths  and/or  reduced  channel 
or  bend  widths.) 


If  yes,  briefly  explain  and  quantify  if  possible. 

b.  (See  item  II-C  where  dredging  and  disposal  costs  to  the 
Corps  are  considered  together.) 

B.  Disposal 

1)  Navigation  point  of  view 

a.  Will  the  proposed  disposal  site  physically  impede  navi¬ 
gation  such  as  by  obstructing  necessary  tow  maneuvering 
space  or  visibility? _ Yes  _  _  No 


If  yes,  briefly  explain. 

b.  Will  the  proposed  disposal  site  change  the  river's  flow 
characteristics  and  impede  navigation,  undermine  structural 
foundations,  or  impair  the  placement  and/or  station  keeping 
of  aids  to  navigation? 

Yes  No 


If  yes,  briefly  explain. 

c.  Will  the  proposed  disposal  site  pose  a  navigation-related 
hazard  to  the  safety  of  life  and  property  not  covered  by  the 
above  items?  Yes  No 


If  yes,  briefly  explain. 

2)  Economic  point  of  view  (See  item  II-c  where  dredging  and 
disposal  costs  to  the  Corps  are  considered  together.) 


C.  Corps  of  Engineers  costs  - 

1)  Dredging  costs-Will  the  proposed  dredging  operation  involve 
Corps-related  costs  that  are  greater  than  would  have  existed 
prior  to  GREAT  I? _ Yes _ No 

If  yes,  explain.  Itemize  and  quantify  if  possible. 


2)  Disposal  costs-Will  the  proposed  disposal  operation  involve 
Corps-related  costs  that  are  greater  than  would  have  existed 
prior  to  GREAT  I?  (Note:  For  the  purpose  of  this  item,  Corps 
related  costs  should  be  considered  those  for  land  use  acquisi 
tion,  dredged  material  transportation,  and  site  preparation/ 
maintenance . ) 

Yes  No 
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Lf  yes,  explain. 


Itemize  and  quantify  if  possible. 


3)  Estimated  total  Corps  costs  of  dredging  disposal  operation 

(dollars)  _  _ 

4)  estimated  total  Corps  cost  per  cubic  yard  (dollars) 


D.  ifecommenda  t  ions  for  changes  to  proposed  dredging  oiieratiun  ( in¬ 
clude  justification/rationale  for  each  recommendation); 

E.  Recommendations  for  chany.es  to  proposed  disposal  operation  (in¬ 
clude  just i f i cation/ rat ional o  for  each  recommendation): 

F.  Miscellaneous  comments: 

1 1 .  Post dredging/ d_ispo  s a_l  eva  1  uat  i  on: 

A.  Dredging-Were  the  recommendations  of  I-D  incorporated? 

Yes  No 


If  no,  explain. 

B.  Disposal -Were  the  recommendations  of  I-E  incorporated? 

Yes  No 


If  no,  explain. 

C.  Total  Corps  cost  of  dredging/disposal  operation  (dollars) 

D.  Total  Corps  cost  per  cubic  yard  (dollars) 

E.  Recommended  changes  to  evaluation  form: 

F.  Miscellaneous  comments: 
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PACKER  RIVER  TERMINAL 
CASE  HISTORY 
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PC  sc  j;  :. 

3t  pj..'  v.  •  r  : 

Tplec^ocp  '  J  "  "  Q 


Terminal 


January  9,  1979 


Mr .  Erv  A .  Timm 
Executive  Oirec  ir 

Uoper  Mississippi  Waterway  Association 

303  Osborn  Building 

Saint  Paul,  Minnesota  55102 

Sear  Erv  : 

Tnis  lette-  is  in  response  to  your  December  13,  1978  letter  to  me, 
requesting  a  summary  of  the  regulatory  bureaucracy  encountered  by 
''acker  River  Terminal  in  seeking  appropriate  permits  to  initiate 
development  of  its  terminal  facilities  in  South  St.  Paul,  Minnesota. 
The  following  will  represent  a  basic  skeleton  response  to  your 
requests.  I  am  sure  that  Bill  Newstrand,  of  M^DOT  will  understand 
what  most  of  the  implications  are  in  such  an  outline. 

The  idea  for  Packer  River  Terminal  originated  back  in  the  late 
1960s.  The  location  was  in  the  northerly  end  of  the  City  of  South 
Saint  Paul,  along  the  Mississippi  River  front.  For  various  reasons 
that  project  never  proceeded,  however,  in  1973,  Twin  City  Barge  and 
Towing  Company,  in  conjunction  with  others,  initiated  the  terminal 
project  with  the  present  site  as  their  objective.  The  present  site 
is  the  location  of  facilities  originally  abandoned  by  the  Boise 
Cascade  Corporation  in  the  middle  1960s  (I  believe  1967).  The  aban¬ 
donment  of  the  facility,  as  a  terminal  for  paper  products  trans¬ 
shipment,  followed  original  construction  almost  immediately,  for 
economic  reasons,  as  we  understand.  Boise’s  original  intention  when 
the  property  was  developed,  was  to  construct  a  barge  slip  *  tne 
river  and  records  in  the  St.  Paul  District  Offices  of  the  Corps  of 
Engineers  support  this  statement.  Since  1967,  the  property  was  vacan 
deteriorating,  utilized  very  little,  and  had  become  a  blighting  in¬ 
fluence  on  the  neighboring  area. 

I  can  spe-1  with  some  authority  in  this  regard,  since  from  early 
1970,  unti.  early  January,  1976,  I  was  City  Engineer,  then  Director 
of  Community  Development  for  the  City  of  South  St.  Paul.  In  tnat 
capacity,  I  can  speak  to  the  City's  interests  and  concerns  with 
■ ,  nee  t  to  ultimate  development  and  reutilization  of  the  p  rooe  rty  , 

:r.  j  its  affect  on  the  general  area.  A  reader  of  the  following  out¬ 
line  of  our  experiences  -ith  the  regulatory  process  should  recocnize 
that  1  was  associated  witn  the  City  of  South  Saint  Paul  through  the 
year  1975,  and  from  January  1976  assumed  my  current  position  as 


President  of  Packer  River  Terminal. 


The  dual  exposure,  on  my  part,  noted  above  allowed  ie  the  oppor¬ 
tunity  to  develop  an  insight  to  not  only  the  terminal  project,  but 
also  the  folly  of  the  regulatory  process,  as  it  affected  Packer's 
development  objectives. 

Going  back,  then,  to  my  earlier  comment,  the  formal  conception  of 
Packer  River  Terminal,  occurred  in  1973,  when  officials  of  Twin 
City  Barge  and  Towing  Company  entered  into  verbal  understandings 
with  Boise  Cascade  Corporation  to  initiate  the  development  process 
for  the  Packer  site.  The  understanding  between  the  parties  was  hat 
at  such  time  as  approval  of  appropriate  permits  was  eminent,  a  lease 
agreement  would  be  executed.  The  following,  then,  represents  a 
historical  outline  of  th«  occurrences  from  that  point,  in  late  1973, 
until  a  Section  404  Perm.c,  pursuant  to  the  requirements  of  the 
Federal  Water  Pollution  Control  Act  Amendments,  was  approved  by 
the  St.  Paul  District  of  the  Corps  of  Engineers.  The  historical 
summary  follows: 

THE  YEAR  1974: 

FEBRUARY:  Following  understandings  with  the  Boise  Cascade 

Corporation,  Twin  City  Barge  and  Towing  Company 
officials  (TCB)  initiated  communications  with  the 
City  of  South  Saint  Paul.  Those  cr'-muni  cati  ons 
included  a  meeting  with  the  City  Council,  a  meeting 
with  the  City  Planning  Commission,  and  meetings  with 
officials  of  the  City's  Environmental  Commissi*..  d 
Its  Economic  Development  Authority.  These  bodies 
endorsed  the  terminal  development  concept  and  en¬ 
couraged  TCB  officials  to  proceed  with  their  develop¬ 
ment  plans. 

MARCH:  TCB  officials  provided  information  on  the  proposed 

terminal  development  to  the  Environmental  Protection 
Agency  Offices  in  Minneapolis,  with  directions  that  if 
any  EPA  concerns  arose  that  they  contact  TCB  officials 
as  soon  as  possible. 

JUNE:  A  Section  10  appli  ation  pursuant  to  the  River  and 

Harbors  Act  was  submitted  to  the  Corps  of  Engineers 
and  other  appropriate  agencies  involved  in  the  review 
of  such  an  application.  In  essence,  the  Section  10 
application  explained  the  project,  indicated  the  type 
of  commodities  to  be  handled,  and  proposed  to  construct 
the  barge  slip. 

SEPTEMBER:  In  September,  after  almost  3  months  of  review  by 

Corps  of  Engineers  officials,  the  Corps  of  Engineers 
published  notice  of  Packer's  Section  10  application. 

Following  publication  of  a  Public  Notice  of  Pack¬ 
er's  Section  10  application,  there  was  a  period  c c 


time  allowed  for  comments  by  interested  parties. 

The  machinations  that  occurred  in  this  regard  are 
another  subject  altogether,  and  there  is  no  point 
in  discussing  some  of  that  here.  Suffice  to  say, 
with  some  small  amount  of  confusion  and  several 
meetings  back  and  forth  between  different  agencies 
and  grouos,  things  muddled  on. 

E  YEAR  1975: 

JANUARY :  Because  of  several  Questions  raised  by  interested 

parties,  the  Environmental  Quality  Council  deemed 
fit  to  request  review  of  an  Environmental  .Assessment 
for  the  Packer  Project.  Such  an  assessment  was 
prepared,  filed  with  the  EQC  during  January  o  *  1 9 ' 5 , 
and  their  staff  initiated  tneir  review. 

MARCH:  After  some  two  p'  s  months  of  review,  the  EQC,  for 

all  practical  purposes,  approved  the  Packer  Project 
by  indicating  that  no  EIS  would  be  required.  The  EQC 
indicated  that  the  project  was  a  local  matter,  and 
that  other  permit  processees  of  the  State  and  Federal 
Governments  were  adequate  to  address  issues  raised 
in  the  assessment. 

APRIL:  The  Packer  Project  received  a  water  quality  clearance 

from  the  Min  esota  Pollution  Control  Agency  with 
respect  to  Section  40]  of  the  F.  W .  P.  C.  A.  Amendments. 
In  addition,  Minnesota  Department  of  natural  Resources 
(DNR)  issued  their  permit,  with  conditions,  for  con¬ 
struction  of  the  ba'-qe  slip. 

MAY:  During  the  early  months  of  1975,  representatives  of  the 

Fish  and  Wildlife  Service  expressed  concern  with  re¬ 
spect  to  the  Packer  Project.  These  concerns  had  to  do 
with  the  location  of  the  barge  slip,  and  impact  on 
adjacent  wetla  :  s  .  Therefore,  in  early  May,  representa- 
ves  from  Packer,  Corps  of  Engineers,  Fish  and  Wildlife 
Service  and  the  City,  among  others,  met  in  an  attempt 
to  resolve  these  issue  and  concerns.  A  proposal  was 
s  _■  t  lorth  by  myself  (at  this  point,  still  working  for 
the  City  of  S'uth  St.  Paul)  wherein  the  barge  slip  would 
be  constructed  basically  as  proposed  by  Packer,  with 
the  suggestion  that  adjacent  lands  owned  by  the  American 
Hoist  and  Derrick  Company  be  acquired  by  Packer,  and  a 
portion  set  aside  for  public  open  space.  It  was  the 
understanding  of  all  parties  at  this  meeting  that 
Packer's  Section  10  Permit  could  go  forward  if  such  an 
unders tand i ng  were  achievable.  Packer  officials  then 
met  with  representatives  of  American  Hoist,  and  ob¬ 
tained  their  agreement  to  ma  k  °  the  properties  avail¬ 
able  for  sale,  and  so  notifies  all  parties  present  at 
the  ori  nal  meeting  in  early  May.  In  addition,  based 
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on  the  understanding,  Packer  submitted  an  amended 
Section  10  application,  to  reflect  the  acquisition 
of  some  50  additional  acres  of  land,  with  the  under¬ 
standing  that  slightly  over  half  of  that  land  would  be 
set  aside  for  public  dedication. 

On  the  basis  of  . . i e  above,  the  Fish  and  Wildlife 
Service  saw  fit  to  issue  a  clearance  letter  for  the 
project,  with  the  stipulation  that  the  above  noted 
understanding  was  the  basis  for  that  clearance. 

During  this  same  month,  the  Minnesota  Pollution 
Control  Agency  issued  their  own  Permit  for  tne  Packer 
Project. 

During  the  period  from  January  through  May,  the 
Corps  or  Engineers  continued  to  keep  the  Chicago 
offices  of  EPA  informed  as  to  the  status  of  the  Pack¬ 
er  Project,  to  elude  items  noted  above  with  respect 
to  resolu.ion  of  the  Fish  and  Wildlife  concerns. 

However,  EPA  in  late  may,  directed  an  objection  to 
the  Corps  of  Engineers.  The  EPA  objection  was  with 
respect  to  wetlands,  and  their  objection  indicated 
that  their  concern  could  be  alleviated  if  wetlands 
associated  with  the  Fish  and  Wildlife  understandings 
to  include  wetlands  on  that  portion  of  Packer’s 
property  and  the  "not  to  be  dedicated"  portions  of 
the  American  Hoist  property  yet  to  be  purchased,  were 
protected . 

I  should  note  here  that  the  EPA  objection  to  fill¬ 
ing  wetlands  went  back  to  a  Court  case  which  came 
about  in  early  1975  (March,  I  believe)  wherein  the 
Corps  of  Engineers  and  EPA  had  been  directed  by  a 
federal  judge,  in  a  court  case,  to  exercise  their 
authority  pursuant  to  Section  404,  of  the  Federal 
Water  Pollution  Control  Act  Amendments.  The  exercise 
of  which  authority  would  occur  through  the  publication 
and  enforcement  of  regulations  related  to  wetland 
Issues.  Therefore,  the  delays  and  foot-dragging  which 
occurred  during  the  late  months  of  1974  and  e  ly  months 
of  1975  had  placed  Packer  in  the  position  wherein  it  was 
required  to  apply  for  a  second  permit  to  accomplish 
the  ultimate  development  of  its  facilities,  rather 
than  bein  able  to  proceed  with  the  basic  terminal 
project  upon  receipt  of  a  Section  10  Permit.  This  was 
not  a  major  concern  to  Packer  at  this  poin.  in  time, 
however,  since  it  appeared  that  the  404  Permit  would 
ultimately  be  issued  since  the  concerned  parties  had 
a  1  ready  reached  a  basic  understanding  in  early  May  with 
respect  to  the  lands  in  question. 


JULY: 


In  July,  the  Corps  of  Engineers  published  its  regula¬ 
tions  with  respect  to  a  404  Permit  application.  At 
the  same  time,  the  Minnesota  Historical  Society  issue  o 
a  clearance  for  the  Packer  Droject.  Shortly  afterward, 
the  Corps  of  Engineers  issued  the  Section  10  Permit 
for  construction  of  the  barge  slio,  with  the  condition 
that  the  wetland  properties,  noted  earlier,  not  be 
developed  until  a  404  Permit  was  obtained.  A  404  Per- 
mi  t  could  not  be  applied  for  however,  since  EPA  had  not 
yet  published  its  own  404  regulations. 

SEPTEMBER:  EPA  finally  published  its  404  regulations  during 

this  mouth. 

OCTOBER:  Shortly  after  the  publication  of  EPA’s  regulations, 

on  uctober  16,  1975,  to  be  exact.  Packer  submitted  its 
Section  404  Permit  Application,  which  was  basically  for 
the  authorization  to  utilize  wetland  areas  restricted  by 
the  Section  10  Permit,  but  which  had  been  indicated  as 
acceptable  for  filling  in  the  earlier  litigation  pro¬ 
cess  with  the  Corps  of  Engineers  and  the  Fish  and  Wild¬ 
life  Service,  in  May  of  1975. 

NOVEMBER:  The  City  of  South  Saint  Paul  recommended  approval 

of  the  404  Application,  by  the  Corps  of  Engineers. 

DECEMBER:  The  Corps  of  Engineers  published  Public  Notice  of 

Packer's  404  Application,  requesting  comment  by  interested 
groups  and  agencies,  a  required  practice  in  the  regulatior 
of  the  Corps  and  tPA. 

THE  YEAR  1976: 

JANUARY:  After  the  period  of  Public  Notice  noted  in  the  Corps 

request  for  comments  to  Packer's  Permit  Application, 

EPA  (in  Chicago)  filed  a  letter  of  objection  to  the 
terminal  project. 

FEBRUARY:  The  Minnesota  Pollution  Control  Agency  cleared  tn<; 

404  Project.  The  Fish  and  'Wildlife  Service  cleared 
the  404  Project,  noting  the  earlier  understanding  in 
May  of  1975,  The  Minnesota  Historical  Society  issued 
a  clearance  letter.  The  Minnesota  Department  of  Nat¬ 
ural  Resources  issued  a  clearance  letter,  noting  the 
earlier  agreement  in  May  of  1975. 

In  mi d- Feb rua ry ,  upon  recommendation  by  the  St.  Paul 
District  Corps  of  Engineers,  I  personally  met  with 
representatives  of  EPA  in  Chicago.  I  should  note  here 
that  I  assumed  my  position  with  Packer  River  Terminal 
in  January  of  this  year,  and  had  immediately  undertaken 
to  understand  EPA's  objections  to  the  project,  and  to 
attempt  to  resolve  those  objections.  At  my  meeting 
with  EPA  representatives  in  Chicago,  it  was  indicated 
to  me  that  the  404  Permit,  per  se,  was  nr*-  objection¬ 
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MARCH  : 


MAY: 


OCTOBER: 


NOVEMBER: 


able  by  EPA,  however  they  were  concerned  that  their 
legal  department  did  not  feel  they  could  be  oarty  tc 
a  mitigation  proceeding  such  as  was  undertaken  in  "jv 
of  1975,  and  expanded  by  me  in  my  meeting  with  the". 

When  I  left  the  meeting  with  the  EPA  officials,  how¬ 
ever,  I  was  led  to  understand  that  they  would  discuss 
this  matter  with  their  legal  staff  and,  barring  a 
major  objection,  would  attempt  to  issue  clearance  for 
the  project.  (Ultimately  there  was  no  such  clearance 
forthcomi ng ) . 

Lacking  EPA  concurrence,  or  clearance  of  the  project. 
Corps,  officials  indicated  that  they  might  require  the 
preparation  of  an  Environmental  Impact  Statement  (EIS) 
for  the  entire  terminal  project.  On  the  face  o'  it, 
this  was  a  ridiculous  requirement  since  the  basic  term¬ 
inal  project  had  already  been  approved  via  the  issuance 
of  the  Section  10  Permit,  and  the  404  Permit  did  n~t 
appear  to  imply  negative  impacts  of  any  significant 
nature.  It  also  became  obvious  at  this  point  in  time, 
that  certain  representatives  of  the  District  office 
of  the  Corps  of  Engineers  were  no  longer  prepared  to 
honor  the  original  understandings  May,  1975. 

Packer  was  required,  based  on  original  negotiations 
with  the  Boise  Cascade  Corporation,  to  exercise  its 
option  to  purchase  their  properties.  While  it  appeared 
in  May  of  1975  and  in  the  months  leading  up  to  Marc*-  of 
1976,  that  no  major  problems  would  be  encountered  with 
the  404  Permit,  it  was  too  late  to  turn  back  and  Packer 
(with  much  consternation)  was  compelled  to  exercise  its 
purchase  option  with  Boise,  or  risk  loss  of  the  avail¬ 
ability  of  the  terminal  site. 

During  the  ensuing  months,  there  were  several  meet¬ 
ings  with  Corps  of  Engineers  and  EPA  officials,  including 
representatives  of  the  Co  r  and  EPA  offices  in  Chicago. 

f  ...ally,  in  late  October,  the  Corps  of  Engineers 
indicated  it  would  waive  the  requirement  for  an  EIS  if 
Fucker  would  address  specific  concerns  raised  by  EPA 
such  that  EPA  could  release  their  objections  to  the 
project . 

In  an  effort  to  alleviate  the  concerns  of  EPA, 
therefore.  Packer  retained  a  private  consultant  to 
meet  with  EPA  officials  in  Chicago,  to  describe  their 
concerns  and  to  address  those  concerns  in  as  much  de¬ 
tail  as  possible. 


iV 
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THE  YEAR  1977: 


JANUARY : 


APRIL: 

MAY  : 

’  J 'IE  : 

AUGUST: 

NOVEMBER: 


As  noted  earlier,  in  February,  1976,  the  Minnesota 
Department  of  Natural  Resources  issued  a  letter  of 
clearance  for  the  404  Project.  It  became  quite  clear 
that  no  major  changes  would  be  required  by  DNR  with 
respect  to  the  Section  10  Permit  or  with  respect  to 
Section  404  Expansion,  and  they  issued  their  formal 
permit  for  the  404  Pr~;ect  during  this  month. 

In  addition.  Packer's  consultant  responded  with  a 
report  directed  to  ‘he  issues  raised  in  its  November, 

1976  meeting  with  the  EPA  officials  in  Chicago.  In 
anticipation  of  problems  with  both  the  Corps  and  EPA, 
Packer  had  separately  undertaken  to  prepare  an  exp-  ‘ed 
Environmental  Assessment  for  its  terminal  project, 
and  incorporated  its  consultants  report  with  respect 
to  issues  raised  by  EPA,  as  noted  earlier.  Packer  under¬ 
took  such  an  expanded  assessment  based  on  what  appeared 
now,  to  be  a  history  of  delays,  and  subterfuge,  by 
individuals  at  EPA  and  the  Corps  who  appeared  to  be 
carrying  some  special  vendetta  with  respect  to  the 
development.  Suffice  to  say  that  EPA,  in  spite  of  the 
consultant's  report  which  indicated  no  significant 
impacts  on  the  wetland  environment,  still  objected  to 
the  project,  and  conveyed  that  objection  to  the  Corps. 

The  Corps,  therefore,  proceeded  to  call  for  an  EIS, 
and  utilized  Packer's  expanded  Environmental  Assess¬ 
ment  as  the  basis  for  that  document. 

Following  several  months  of  confusion  (since  Jan¬ 
uary),  the  Corps  finally  published  the  EIS  in  mid-April, 
requesting  public  comment  and  response. 

As  before,  the  City  of  South  Saint  Paul  endorsed  the 
terminal  project.  The  Minnesota  Historical  Society 
issued  its  clearance.  The  Metropolitan  Council  issued 
a  letter  of  endorsement  for  the  project.  The  Critical 
Areas  Staff  of  the  Environmental  Quality  Council  issued 
i  ts  endorsement . 

As  expected,  EPA  again  objected  to  the  project  and 
issued  its  classification  as  "E  U  I"  -  which  means 
Environmentally  Unsatisfactory,  with  the  numberal  I 
indicating  a  catagory  wherein  EPA  suggests  that  the  re 
is  enough  information  available  to  evaluate  and  judge 
the  project. 

The  City  of  South  Saint  Paul's  Environmental  Comm¬ 
ission  endorsed  the  project.  The  Mayor  of  the  City  of 
South  Saint  Paul  sent  a  separate  letter  of  endorsement 
for  the  project. 

Following  expiration  of  the  comment  period  with  resoec 
to  the  Federal  EIS  Draft,  the  Corps  of  Engineers  assemble 
a  Final  EIS,  and  published  notice  of  its  availability  f  c  •' 
review.  5-7 


A 


DECEMBER:  Notice  of  the  availability  of  the  Final  EIS  was 

published  in  the  State  Register. 

With  one  or  two  days  left,  EPA  officials  in  Chicago 
requested  that  the  Corps  of  Engineers  extend  the  comment 
period  for  the  Final  EIS.  This  was  an  inappropriate 
orocedure  on  the  part  of  EPA,  since  their  request  for 
the  extension  of  fhe  comment  period  was  made  through 
the  Chicago  offices  of  the  Corps  of  Engineers,  which 
was  procedurally  incorrect,  since  extensions  could  not 
be  granted  by  the  St.  Paul  District  Engineer.  It  was 
not  until  some  days  ,d'er  that  the  St.  Paul  District 
Engineer  was  informed  of  this  matter,  -  -  i n  my  con¬ 
versations  with  him  indicated  that  he  had  not  delegated 
authority  to  anyone,  save  himself,  to  extend  the  comment 
period  on  the  EIS.  Packer  objected  to  EPA's  violation 
of  procedure,  in  correspondence  to  the  District  Engineer. 

HE  YEAR  1978: 


JANUARY:  It  appeared  by  this  time,  to  ourselves  and  the 

District  Engineer  of  the  St.  Paul  District,  Corps  of 
Engineers,  that  EPA  was  not  going  to  provide  the  comments 
which  it  indicated  it  would  be  sending  in  December  of 
1977.  The  District  Engineer  waited  until  some  time  in 
mid-month  and  having  not  received  the  EPA  comments, 
undertook  to  make  a  recommendation  to  the  Division 
Engineer  '  Chicago  that  the  404  Permit  be  granted  to 
Packer.  During  this  same  period,  without  the  knowledge 
of  the  District  Engineer,  or  Packer,  EPA  directed 
letters  to  the  President's  Council  on  Envi ronmental 
Quality  (Washington  D.C.)  and  the  inief  of  Engineers, 
(Washington  D.  C.).  The  letters  to  both  were  identical, 
continued  to  express  an  objection  by  EPA  to  the  Packer 
Project . 

FEBRUARY:  The  Division  Engineer  of  the  Corps,  in  Chicago,  follow¬ 

ing  discussions  with  EPA  representatives  in  Chicago, 
noting  their  continued  objection,  forwarded  the  matter 
to  his  superiors  at  the  Chief  of  Engineers  offices,  in 
Washington,  D.  C.,  with  the  recommendation  that  the 
Section  404  Permit  be  issued  to  Packer. 

APRIL:  Following  discussions  at  the  Washington  D.  C. 

level,  in  March  and  early  April,  the  President’s 
Council  on  Environmental  Quality,  for  all  practical 
purposes  rejected  EPA's  rational  for  objection  to  the 
Packer  Project  indicating  that  the  St.  Paul  nistrict 
Engineer  for  the  Corps  could  issue  the  -*04  Permit,  sub¬ 
ject  to  expanded  information  with  respect  to  the  avail¬ 
ability  of  alternative  sites.  The  alternative  sites 
issue  was  raised,  as  a  last  gasp,  by  EPA,  likely  with 
the  recognition  that  their  previous  procedural  errors 
were  catching  up  to  them. 

Without  going  into  a  lot  of  detail,  the  EPA  hac 
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JUNE: 


JULY: 


AUGUST: 


suggested  that  the  Corps  of  Engineers  consider  the 
Municipal  Maintenance  Shop  properties  owned  by  the 
City  of  South  Saint  Paul,  properties  adjacent  to 
that  site,  owned  by  the  St.  Paul  Union  Stockyards 
Company,  and  properties  of  the  Chicago  Rock  Island 
Railroad  Company,  immediately  south  of  Packer's 
site. 

The  study  of  alternative  sites  mentioned  earlier 
by  the  Corps  was  rather  detailed.  In  essence,  the 
City  of  South  Saint  Paul  rejected  the  use  of  its 
maintenance  properties;  the  Stockyards  Company  asked 
for  a  vaiue  which  substantially  exceeded  what  appeared 
to  be  market  values  for  properties  in  the  area;  and 
the  Chicago  Rock  uland  Railroad  properties  appeared 
to  be  unavailable  (at  least  for  a  goodly  length  of 
time)  because  that  railroad  is  in  receivership.  In 
essence,  the  District  Engineer  completed  his  evaluation 
of  alternative  sites,  set  those  forth  in  writing,  and 
notified  his  superiors  and  EPA  that  his  evaluation 
indicated  the  alternative  sites  were  not  reasonable  and 
prudent  alternatives,  and  therefore  that  it  was  his 
intent  to  proceed  with  issuance  of  the  404  Permit. 

On  or  about  July  5,  the  District  Engineer  issued,  to 
Packer,  the  404  Permit  for  expansion  of  its  facilities. 
Within  days,  the  EPA  indicated  to  the  Chief  of  Engin¬ 
eers,  (Washington,  D.C.)  that  it  had  not  received  proper 
notice  from  the  Corps  of  Engineers,  of  its  intent  to 
issue  the  404  Permit.  EPA  objected  that  this  was  a 
violation  of  proper  procedure  and  understanding  between 
the  two  agencies,  and  that  further,  it  intended  to  pro¬ 
ceed  with  review  proceedings  whereby  it  might  issue 
a  veto  of  the  404  Permit,  implying  that  such  proceedings 
were  available  to  it  through  Section  404  (c)  of  the 
Federal  Water  Pollution  Control  Act  Amendments.  On 
the  basis  of  this  objection  by  EPA,  the  Chief  of  Engin¬ 
eers  offices  notified  the  District  Engineer,  Corps  of 
Engineers  St.  Paul  District,  to  suspend  Packer's  permit. 
This  was  done  virtually  immediately. 

Packer  responded  with  a  letter  to  the  St.  Paul 
District  Engineer,  objecting  to  his  suspension  of 
permit,  on  the  basis  of  procedural  errors  and  inappli¬ 
cability  of  the  basis  for  the  suspension. 

Shortly  thereafter.  Packer  received  a  draft  of 
regulations  purportedly  for  purposes  of  eventual  pub¬ 
lication  relating  to  EPA's  authority  under  Section  404 
(c) . 


At  this  point,  having  its  fill  of  the  entire  regul¬ 
atory  process.  Packer  filed  a  motion,  in  the  United 
States  District  Court,  for  an  Order  enjoining  the  Corps 
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and  EPA  from  withholding  Packer’s  404  Permit.  The 
matter  came  before  the  court  on  August  24,  at  which 
attorneys  for  Packer  and  for  the  Corps  and  EPA  pre¬ 
sented  their  arguments  before  the  court.  Without 
going  into  the  detail  of  the  proceedings  in  court, 

EPA  subsequently  withdrew  its  objection  to  the  issu¬ 
ance,  by  the  Corps,  of  the  404  Permit,  subject  to  the 
Cor  s  of  Engineers  holding  additional  hearings  to  con¬ 
sider  "new  information"  which  had  become  available  to 
it,  and  which  was  not  available  during  original  con¬ 
sideration  of  the  Federal  EIS. 

The  court  quickly  moved  to  order  tne  presentation 
of  such  "additional  information"  for  its  review.  On 
the  day  on  which  this  "additional  information"  was  to 
be  presented  to  the  court,  EPA  directed  a  letter  to  the 
Corps  of  Engineers  that  its  review  of  this  "additional 
information"  indicated  that  it  was  not  of  such  nature 
as  to  likely  alter  the  Corps  original  conclusion  with 
respect  to  the  issuance  of  the  permit,  and  that  by  way 
of  that  letter,  EPA  was  withdrawing  its  objections  to 
the  issuance  of  Packer's  permit.  This  final  action  by 
EPA  occurred  in  early  September  of  1978. 

As  the  above  historical  outline  indicates,  the  regulatory  procedure 
consumed  a  period  of  time  which  began  in  February  of  1974,  and  con¬ 
cluded  in  September  of  1978,  a  period  of  some  44  years.  This  process 
represents  a  significant  expense  to  Packer,  and  its  parent  corporation. 
Twin  City  Barge  and  Towing  Company.  The  direct  cost  of  the  regulatory 
process  itself  was  in  the  neighborhood  of  some  $700,000.00.  In  addi¬ 
tion,  had  the  original  Section  10  Permit  process  been  addressed,  parti¬ 
cularly  by  the  public  sector,  in  a  rational  and  expeditious  fashion, 
that  permit  would  likely  have  been  issued  in  late  1974  or  early  1975, 
and  a  404  Permit  never  required.  The  ensuing  delays,  from  early  1975 
to  late  1978,  are  fraught  with  incredible  increases  in  construction 
costs,  and  related  interest  costs  for  financing.  The  present  value 
of  these  increased  costs  is  approximately  $7,000,000.00.  In  view  of 
such  circumstances,  I  think  it  ra*uer  easy  to  understand  our  total 
disgust  with  the  handling  of  our  development.  It  has  been  suggested 
by  some  agency  reprer *ntati ves ,  either  directly  to  me  or  to  my  associ¬ 
ates,  that  we  were  too  hard-nosed  toward  the  end  and  that  we  were 
stubborn  or  uncooperative.  The  history  of  this  project  suggests  the 
opposite  -  -  and  my  greatest  regret  at  this  point  in  time  was  our 
effort  to  be  cooperative,  to  be  patient,  and  to  try  to  work  within 
the  system.  That  was  a  mistake,  and  continues  to  be  a  mistake. 

7  have  a  deep  respect  for  .nany  officials  and  individuals  who  work  for 
the  various  groups  and  agencies  with  which  we  came  in  contact.  How¬ 
ever,  these  same  gencies  are  staffed  with  personnel  who  are  not  fam¬ 
iliar  with  the  work  to  which  they  are  assigned,  or  who  have  no  concern 
for  the  fact  that  interminable  delays  cost  someone  money.  The  ultimate 
barer  of  these  costs  will  be  the  consuming  public,  to  which  we  all  pay 
our  dues.  I  would  hazard  a  guess  that  had  we  anticipated  the  kinds 
of  delays,  and  lack  of  cooperation  which  were  evident  in  this  process, 
that  our  companies  would  have  abandoned  the  Packer  Project  in  late  1975 
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I  suppose  I  could  suggest  that  this  experience  teaches  everyone  a 
lesson,  but  this  is  not  true.  The  frightening  fact  is,  that  this 
lesson  is  evident,  throughout  this  country,  and  is  a  growing  factor 
in  the  economic  problems  that  we  all  face.  I  have  visions  that 
things  will  not  be  better,  but  will  only  get  worse  as  the  bureau¬ 
cracy  to  which  we  were  subjected  grows  in  direct  proportion  to  its 
inability  to  comprehend  the  nature  of  its  work. 

Erv,  forgive  the  length  of  this  documentary  -  1  hope  it  does  some¬ 
one  some  good,  but  I  doubt  it. 


Respectfully  yours. 


Thomas  J . 
President 


McMahon , 


/ •  ,  .  ' 

P  .  E  .  'C/ 

/ 


TJM:  i  t 
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THE  IMPORTANCE  OF  WATERBORNE  COMMODITY 
MOVEMENTS  THROUGH  UPPER  MISSISSIPPI  RIVER  PORTS 


THE  IMPORTANCE  OF  WATERBORNE  COMMODITY 
MOVEMENTS  THROUGH  UPPER  MISSISSIPPI  RIVER  PORTS 


by 

Jerry  E.  Fruin  and  Richard  Levins 


The  Inland  waterway  system  is  a  vital  component  of  the  transporta¬ 
tion  system  of  the  Upper  Midwest.  Terminals  in  the  greater  Twin  Cities 
area  handle  more  than  15  million  tons  of  waterborne  cargo  each  year. 
Except  for  St.  Louis,  this  is  more  than  any  other  city  on  the  Missis¬ 
sippi  River  above  Baton  Rouge,  Louisiana.  Total  cargo  handled  by  all 
river  terminals  in  Minnesota  and  Wisconsin  exceeds  20  million  tons  per 
year.  The  river  system  is  especially  important  for  the  movement  of 
bulk  commodities  like  grains,  agricultural  products,  fertilizers,  chemi¬ 
cals,  coal,  and  petroleum  products. 

Table  1  lists  the  commodities  shipped  from  all  11  COE  St.  Paul 
District  ports  in  1975  in  descending  volume  of  shipments.  Table  1 
also  indicates  the  quantity  and  percentage  of  each  commodity  that  is 
shipped  out  of  the  District  and  the  quantity  and  percentage  of  intra- 
District  shipments  to  other  ports  within  the  St.  Paul  District.  Table  2 
is  analogous  to  Table  1  but  is  for  commodity  receipts. 

The  volumes  moved  by  water  and  the  economic  importance  of  the 
10  highest  volume  commodities  listed  in  Tables  1  and  2  are  described 
in  this  paper.  The  discussion  will  for  the  most  part  emphasize  the 
Twin  Cities  area,  and  data  more  recent  than  those  used  in  Tables  1  and  2 
will  be  used  wherever  such  data  are  available. 
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1975 

volume 

rank 


Table  1  -  Shipments  of  waterborne  commodities  from  COE  St.  Paul  District 

_ _  ports  in  1975  (in  short  tons) _ 

Percen  Percent  Percent  of 

shipped  shipped  District 

out  of  in  Total  total 

District  District  shipments  shipments 


Commodity 

name 


Shipments  Intra- 
out  of  District 
District  shipments 


1 

Corn  2 

,804,321 

0 

100.0 

0 

2,804,321 

25.1 

2 

Coal  and 
lignite 

514,691 

1,848,648 

21.8 

78.2 

2,363,339 

21.2 

3 

Wheat  2 

,014,109 

17,645 

99.1 

0.9 

2,031,754 

18.2 

4 

Sand,  gravel, 
rock 

0 

1,176,363 

0 

100.0 

1,176,363 

10.5 

5 

Gasoline 

220,298 

752,080 

22.7 

77.3 

972,378 

8.  7 

6 

Soybeans 

673,303 

1,373 

99.8 

0.2 

674,676 

6.1 

7 

Processed  agri¬ 
cultural 
products 

396,490 

532 

99.9 

0.1 

397,022 

3.6 

8 

Distillate  fuel 
oil 

91,499 

244,978 

27.2 

72.8 

336,477 

3.0 

9 

Oats 

145,066 

0 

100.0 

0 

145,066 

1.3 

10 

Coke,  pitch, 
asphalt 

72,208 

58,695 

55.2 

44.8 

130,903 

1.2 

11 

Residual  fuel 
oil 

30,505 

4,076 

88.2 

11.8 

34,581 

0.3 

12 

Metallic  ores 

18,225 

0 

100.0 

0 

18,225 

0.2 

13 

Barley  and  rye 

8,266 

3,886 

68.0 

32.0 

12,152 

0.1 

14 

Farm  products 

11,708 

0 

100.0 

11,708 

0.1 

15 

Waste/scrap 

metal 

11,024 

510 

95.6 

4.4 

11,534 

0.1 

16 

Potassic 

chemical 

fertilizers 

10,045 

0 

100.0 

0 

10,045 

(1) 

17 

Primary  iron 
and  steel 

7,910 

0 

100.0 

0 

7,910 

(1) 

18 

Jet  fuel  and 
kerosene 

4,817 

0 

100.0 

0 

4,817 

(1) 

19 

Building  cement 

2,857 

0 

100.0 

0 

2,857 

(1) 

20 

Flour 

2,299 

0 

100.0 

0 

2,299 

(1) 

21 

Nitrogenous 

chemical 

fertilizer 

1,250 

0 

100.0 

0 

1,250 

(1) 

22 

Other 

fertilizer 

0 

912 

0 

100.0 

912 

(1) 

23 

Manufactured 
equipment  and 
machinery  __ 

480 

0 

100.0 

0 

480 

(1) 

Total  7 

,041,371 

4,109,698 

63.1 

36.9 

11,151,069 

100.0 

(1)  Less  than  0.1  percent.  These  eight  commodities  accounted  for  0.3  percent 
of  District  shipments. 


Table  2  -  Receipts  of  waterborne  conasodltles  In  the  COE  St.  Paul  District 


ports  In  1975  (In  short  tons) 


19  75 
volume 
rank 

Commodity 

name 

Receipts 
out  of 
District 

Intra- 

District 

receipts 

Percent  of 
receipts 
from  out  of 
District 

Percent  of 
intra- 
District 
receipts 

Total 

receipts 

Percent  of 
District 
total 
receipts 

1 

Coal  and 
lignite  2 

,987,616 

1,848,648 

61.8 

38.2 

4,836,264 

50.0 

2 

Sand,  gravel, 
rock 

9,657 

1,176,363 

0.8 

99.2 

1,186,020 

12.3 

3 

Gasoline 

179,156 

752,080 

19.2 

80.8 

931,236 

9.6 

4 

Salt 

558,888 

0 

100.0 

0 

558,888 

5.8 

5 

Distillate  fuel 
oil 

85,170 

244,978 

25.8 

74.2 

330,148 

3.4 

6 

Other 

fertilizers 

293,226 

912 

99.7 

0.3 

294,138 

3.0 

7 

Chemical 

products 

235,502 

0 

100.0 

0 

235,502 

2.4 

8 

Coke,  pitch, 
asphalt 

136,838 

58,695 

70.0 

30.0 

195,533 

2.0 

9 

Crude 

petroleum 

195,294 

0 

100.0 

0 

195,294 

2.0 

10 

Building  cement 

170,527 

0 

100.0 

0 

170  .527 

1.8 

11 

Nitrogenous 

chemical 

fertilizers 

145,242 

0 

100.0 

0 

145,242 

1.5 

12 

Primary  iron 
and  steel 

126,817 

0 

100.0 

0 

126,817 

1.3 

13 

Residual  fuel 
oil 

98,962 

4,076 

96.0 

4.0 

103,038 

1.1 

14 

Phosphatic 

chemical 

fertilizers 

95,192 

0 

100.0 

0 

95,192 

1.0 

15 

Processed 

agricultural 

products 

74,452 

532 

99.3 

0.7 

74,984 

0.8 

16 

Jet  fuel  and 
kerosene 

48,141 

0 

100.0 

0 

48,141 

0.5 

17 

Organic 

industrial 

chemicals 

35,067 

0 

100.0 

0 

35,067 

0.4 

18 

Inorganic 

industrial 

chemicals 

24,982 

0 

100.0 

0 

24,982 

0.3 

19 

Wheat 

1,650 

17,645 

8.6 

91.4 

19,295 

0.2 

20 

Petroleum 

products 

15,112 

0 

100.0 

0 

15,112 

0.2 

21 

Pulp/paper 

products 

9,403 

0 

100.0 

0 

9,403 

(1) 

22 

Marine  shells 

8,532 

0 

100.0 

0 

8,532 

(1) 

23 

Barley  and  rye 

0 

3,886 

0 

100.0 

3,886 

(1) 

24 

Limestone  flux, 
calcareous  stone  2,844 

0 

100.0 

0 

2,844 

(1) 

25 

Phosphate  rock 

2,807 

0 

100.0 

0 

2,807 

(1) 

26 

Flaxseed 

2,805 

0 

100.0 

0 

2,805 

(1) 

27 

Corn 

2,800 

0 

100.0 

0 

2,800 

(1) 

28 

Flour 

2,623 

0 

100.0 

0 

2,623 

(1) 

29 

Nonmetalllc 

2,310 

0 

100.0 

0 

2,310 

(1) 

30 

minerals 

Waste/scrap 

metal 

1,200 

510 

70.2 

29.8 

1,710 

(1) 

31 

Soybeans 

0 

1,373 

0 

100.0 

1.373 

(1) 

Total  5 

,552,815 

4,109,698 

57.5 

42.5 

9,662,513 

100.0 

(1)  Less  than  0.1  percent.  These  11  commodities  accounted  for  0.4  percent  of 


District  receipts. 


6-3 


Coal 


Coal  is  among  the  most  important  commodities  moved  by  water  in 
the  St.  Paul  District.  In  1975,  it  ranked  first  in  receipts  and 
second  in  shipments.  The  economic  advantages  of  these  water  shipments 
of  coal  is  great  -  rail  rates  for  coal  were  found  to  be  substantially 
higher  per  ton-mile  as  those  for  barge  in  1977.  Typical  barge  rates 
were  from  $0,004  to  $0,005  per  ton-mile  while  unit  train  rates  were 
from  $0,008  to  $0,015  per  ton-mile. 

Coal  constituted  29.5  percent  of  the  Twin  Cities  area  barge  ship¬ 
ments  in  1976^D  with  a  combined  total  of  2,307,264  tons  being  shipped 
from  the  ports  of  Minneapolis,  the  Minnesota  River,  and  St.  Paul.  This 
coal  is  virtually  all  received  by  train  from  western  origins  and  trans¬ 
ferred  to  barge  in  the  Twin  Cities.  About  50  percent  of  the  total  goes 
to  power  plants  on  the  Minnesota  and  St.  Croix  Rivers,  and  much  of  the 
remainder  goes  to  other  locations  in  the  St.  Paul  COE  District.  No  other 
pools  in  the  St.  Paul  District  shipped  significant  amounts  of  western 
coal  in  1975. 

Coal  accounted  for  41  percent  of  total  barge  receipts  in  the  Twin 
Cities  area  in  1976.  Other  District  pools  that  received  significant 
quantities  of  coal  were  pools  5  and  8.  In  total,  over  1.8  million  tons 
of  western  coal  was  shipped  by  water  between  District  terminals  while 
nearly  3  million  tons  were  ~eceived  from  midwestern  sources  on  the  river 
system  at  or  beyond  St.  Louis,  Missouri.  The  proportion  of  western  coal 
is  expected  to  Increase  in  the  future,  although  not  as  rapidly  as  from 
1973  to  1976. (2) 

(1)  The  preliminary  1978  estimate  is  2.2  million  tons  of  coal 
shipped. 

(2)  The  preliminary  1978  estimate  is  1.8  million  tons  of  western 
coal  receipts  and  over  2.5  million  tons  of  midwestern  coal. 
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Farm  Products 


Farm  products,  especially  corn,  wheat,  and  soybeans,  are  the 
most  important  category  of  commodities  shipped  by  water  from  the 
area  served  by  the  Upper  Mississippi  River.  They  are  of  vital  im¬ 
portance  to  the  region's  economy  and  there  is  little  doubt  that 
structural  changes  would  occur  if  low  cost,  reliable  river  transporta¬ 
tion  was  not  available  to  move  a  major  portion  of  the  marketable  sur¬ 
pluses  of  corn,  wheat,  and  soybeans  to  export  ports. 

Shipments  of  corn  have  historically  accounted  for  the  largest 
volume  of  shipments  from  Twin  City  terminals,  although  western  coal 
shipments  became  larger  than  those  of  corn  in  1975.  In  1976,  corn, 
wheat,  soybeans,  processed  agricultural  products,  and  oats  ranked 
second  through  sixth  in  tonnage  of  water  shipments  from  Minneapolis, 
St.  Paul,  and  the  Minnesota  River.  These  five  commodities  accounted 
for  5,305,969  tons,  or  67.8  percent  of  total  shipments  from  the  Twin 
Cities. ^  In  addition,  the  general  category  farm  products,  which 
includes  sunflower  seeds  and  sorghum,  ranked  8th,  and  barley  and  rye, 
ranked  12th,  in  volume  in  1976. 

For  the  entire  St.  Paul  District,  corn  accounts  for  more  ship¬ 
ments  than  any  other  commodity  including  coal.  In  1975,  corn,  wheat, 
soybeans,  processed  agricultural  products,  oats,  barley  and  rye  and 
farm  products  ranked  1st,  3d,  6th,  7th,  8th,  12th,  and  13th  in  tonnage 

shipped  from  the  District  and  accounted  for  54.5  percent  of  the  total 

(2) 

tonnage  shipped  from  District  ports. 

(1)  The  1978  shipments  of  grains  and  soybeans  from  the  Twin  Cities 
are  estimated  at  6.2  million  tons.  This  does  not  include  processed 
agricultural  products. 

(2)  1978  District  shipments  of  grain  and  soybeans  are  estimated 
at  10.2  million  tons. 


The  economic  importance  of  farm  products  barge  shipments  is  best 
illustrated  by  considering  those  for  corn,  wheat,  and  soybeans  (bv 
far  the  most  important  crops)  through  Twin  Cities  ports.  During 
1970-1977,  an  average  of  2.5  million  tons  per  year  (TPY)  of  corn 
was  shipped  from  the  Twin  Cities.  For  comparison,  the  total  pro¬ 
duction  of  corn  in  Minnesota,  North  Datcota,  and  South  Dakota  that  was 
sold  off-farm  in  that  period  averaged  8.3  million  TPY.  The  2.2  million 
TPY  average  for  wheat  shipments  from  Minneapolis  compares  to  an  average 
production  of  11.2  million  TPY  in  the  tri-State  region.  For  soybeans, 
average  Minneapolis  shipments  were  748  thousand  TPY;  average  tri-State 
production  was  3.1  million  TPY. 

The  ratio  of  barge-to-rail  tonnage  from  Minneapolis  during 
1970-1977  has  remained  fairly  constant  at  four-to-one.  Barge  shipments 
have  averaged  4.44  million  TPY;  rail  shipments  have  averaged  1.09 
million  TPY. 

Consequences  of  All-Rail,  No  Barge  Scenario 

If  for  some  reason  the  river  was  not  available  and  all  of  the 
outbound  Minneapolis  shipments  were  by  rail,  the  most  important 
consequences  would  be  those  of  higher  transportation  costs  and  strain 
on  the  rail  system. 

An  average  of  4.44  million  tons  per  year  of  grain  moved  out  of 
Minneapolis  by  barge  during  1970-1977.  If  this  was  simply  diverted 
to  75-car  rail  shipments,  the.  transportation  cost  would  increase  by 
approximately  $10  per  ton,  or  $44.4  million  per  year.  It  is  more 
likely  that,  without  barge,  other  rail  routes  than  those  through 
Minneapolis  to  the  Gulf  would  be  used  and  sh'pments  would  be  less 
than  75  cars.  Any  such  scenario  would  involve  substantially  higher 
total  costs  to  shippers  as  the  recent  10  car  rail  export  rates  exceed 
barge  costs  by  $18  a  ton  and  single  car  rates  are  substantially  higher. 
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The  second  implication  concerns  the  ability  of  the  United  States 
rail  system  to  handle  such  greatly  increased  grain  shipments.  In  1973, 
a  year  of  severe  rail  car  shortage,  over  5  million  tons  of  grain,  the 
equivalent  of  over  50,000  jumbo  hopper  cars,  left  Minneapolis  by  barge. 

It  would  have  been  disastrous  to  attempt  to  put  5  million  more  tons 
onto  the  strained  rail  system  in  that  year. 

Assuming  an  optimistic  30  trips  per  year  and  an  even  flow  throughout 
the  year,  an  additional  1,500,  100-ton  hopper  cars  would  be  needed  to 
replace  barges.  This  represents  a  capital  investment  of  $80  to  $100 
million  for  cars  and  locomotives.  How  this  would  be  financed  is  an 
important  question.  Furthermore,  although  the  additional  rail  cars 
could  probably  be  loaded  at  area  elevators  and  terminals  without  diffi¬ 
culty,  an  additional  130  to  200  cars  per  day  at  export  terminals  would 
undoubtedly  require  substantial  investment  in  holding  tracks  and  un¬ 
loading  facilities  if  serious  congestion  is  to  be  avoided. 

Fertilizer 

Water  transportation  is  very  important  for  the  movement  of  nitrogen, 
phosphate,  and  mixed  fertilizers  to  the  Upper  Midwest.  Potassium 
fertilizer  soucres  are  in  Canada  and  move  into  this  area  by  rail. 

In  1975,  nearly  25  percent  of  the  direct  application  nitrogen 
fertilizer  used  in  Minnesota  was  shipped  by  barge  to  terminals  in  Winona, 
pool  2,  the  Twin  Cities,  and  the  Minnesota  River.  The  total  transporta¬ 
tion  costs  for  direct  application  nitrogen  are  quite  sensitive  to 
distance  from  the  river  as  truck  costs  increase  rapidly.  Costs  of 
nitrogen  fertilizer  delivered  to  the  farm  by  the  barge-truck  mode  are 
up  to  $9  a  ton  less  near  the  river  than  shipments  by  rail,  but  costs 
of  direct  rail  shipments  are  only  one-half  that  of  barge-truck  in  the 
Red  River  Valley. 


In  1975,  quantities  of  superphosphate  type  fertilizers  equal  to 
95  percent  of  Minnesota  use  were  received  at  Winona,  pool  2,  the  Twin 
Cities,  and  the  Minnesota  River.  The  least  transportation  cost  method 
for  these  fertilizers  is  barge-rail  throughout  the  State.  Savings  of 
$9  to  $12  per  ton  over  direct  rail  are  normal.  The  barge-rail  mode 
appears  to  be  $2.50  to  $4.00  a  ton  less  than  the  barge-truck  alternative. 
Unlike  the  rates  for  grain  and  many  other  commodities,  rail  rates  for 
fertilizer  in  Minnesota  are  cheaper  than  truck  at  very  short  distances 
as  well  as  at  long  distances. 

The  quantity  of  other  mixed  fertilizer  received  at  Winona,  pool  2, 
Minnesota  River,  and  Twin  Cities  terminals  in  1975  was  294,000  tons. 

This  was  equal  to  38.8  percent  of  the  mixed  fertilizer  used  in  Minnesota 
in  that  year.  Rail  rates  for  mixed  fertilizer  are  generally  slightly 
higher  than  for  superphosphate  while  barge  and  truck  costs  are  generally 
the  same.  Consequently,  water  transportation  is  used  from  manufacturing 
locations  where  it  is  available. 

Petroleum  and  Petroleum  Products 

The  gjneral  category  of  petroleum  and  petroleum  products  is 
second  only  to  coal  in  tons  of  annual  receipts  by  barge  in  the  U.S. 

Army  Corps  of  Engineers  (COE),  St.  Paul  District.  Receipts  of  crude 
petroleum  by  barge,  although  negligible  for  years,  jumped  to  575,000  tons 
in  1976.  Petroleum  and  petroleum  products  have  typically  accounted 
for  the  largest  dollar  value  of  annual  commodity  shipments  on  the  inland 
waterway  system.  Some  analysts  have  forecast  major  increases  in 
petroleum  movements  by  barge  on  the  Upper  Mississippi,  although  pipe¬ 
lines  are  generally  considered  the  preferable  transportation  mode.  The 
recent  controversies  over  pipeline  routes  have  demonstrated  the  value 
of  the  availability  of  water  transportation  for  crude  petroleum  trans¬ 
portation  into  the  Upper  Mississippi  River  Valley. 


Distillate  fuel  oil  accounted  for  2.9  percent  of  1976  Twin  City 
area  receipts.  A  major  portion  (96.5  percent)  is  shipped  from  lower  pool  2 
to  the  Twin  Cities  terminals.  Pools  6  and  8  received  a  total  of  71,281 
tons  in  1975,  6.1  percent  of  which  came  from  lower  pool  2.  74.2  percent 

of  total  District  receipts  were  from  intra-District  movements. 

Twin  Cities  gasoline  receipts  by  barge  accounted  for  11.4  percent  of 
Twin  City  area  receipts  in  1976.  In  1975,  89.2  percent  of  the  gasoline 
receipts  originated  in  lower  pool  2  below  mile  830.  Other  District  pools 
received  113,211  tons  of  gasoline  in  1975  with  most  of  it  going  to  pools 
6  and  8.  80.8  percent  of  the  gasoline  received  at  all  District  ports 

was  from  intra-District  movements. 

In  the  past,  crude  petroleum  moved  into  Minnesota  almost  entirely 
via  pipeline.  While  the  pipelines  accounted  for  7.1  million  tons  in  1975. 
barge  traffic  carried  a  total  of  only  195,294  tons  (table  2)  into  the 
COE  St.  Paul  District.  The  eight  Class  1  railroads  that  operate  in  the 
State  reported  only  26,560  tons  of  crude  petroleum  moved  into  the  State 
by  rail  in  1975.  These  figures  then  show  that  2  percent  of  crude  petroleum 
brought  into  Minnesota  moved  by  barge  and  less  than  1  percent  by  rail. 
However,  receipts  of  crude  petroleum  by  barge,  although  negligible  for 
years,  jumped  to  575,000  tons  in  1976. 

Actual  rates  are  not  regulated  for  barge  movements  of  petroleum 
products  as  they  are  in  pipelines  and  rail  and  can  vary  because  of 
costs  or  market  conditions.  The  1975  rate  for  movements  between 
Minneapolis/St.  Paul  and  the  Gulf  ranged  from  $7.12  to  $9.49  per  ton 
according  to  one  source.  This  is  for  a  distance  of  approximately  1,800 
miles  and  $0.0040  to  $0.0053  per  ton-mile.  One  alternative  mode,  that 
of  a  pipeline,  has  a  rate  of  $6.98  per  ton  or  $0.0039  per  ton-mile. 

This  is  an  actual  tariff  rate.  The  other  possible  alternative,  rail, 
could  be  as  high  as  $19.80  per  ton  or  $1.15  per  ton-mile.  This  is 
the  estimated  cost  for  the  Burlington  Northern/GATX  proposal  for  unit 


train  deliveries  of  Alaskan  crude  oil  from  Oregon  to  Minneapolis/St.  Paul. 
It  is  approximately  the  same  distance  as  from  the  Gulf  but  might  be 
based  on  higher  costs  because  of  the  mountain  ranges  that  must  be 
crossed  to  bring  the  oil  from  the  West  Coast. 

Pipelines  presently  carry  over  90  percent  of  the  crude  oil  supply 
to  the  four  Minnesota  refineries  and  also  the  major  share  of  the 
petroleum  products.  The  pipeline  offers  a  cheap,  efficient  mode  for 
transporting  liquids.  It  normally  offers  a  constant  flow  of  products 
yearlong  which  cuts  down  the  demand  of  storage  facilities  at  the  end 
point.  Pipelines  also  allow  the  shipper  to  mix  shipments  of  different 
products  which  are  separated  at  the  destination.  A  number  of  proposals 
for  new  pipelines  are  in  the  hearing  stage,  but  face  opposition  from 
environmentalists  and  farmers.  Until  these  pipeline  proposals  reach 
a  final  decision,  barges  could  be  expected  to  pick  up  some  of  the  in¬ 
creased  demand  for  petroleum  and  its  products. 

Other  Large  Volume  Commodities 

Sand,  gravel,  and  rock  account  for  24.5  percent  of  Twin  City  area 
receipts  (1.2  million  tons  in  1975).  Nearly  all  of  the  sand,  rock, 
and  gravel  received  in  Minneapolis  and  St.  Paul  are  shipped  from  lower 
pool  2,  a  very  short  haul  of  10  to  30  miles.  These  shipments  have 
not  been  included  in  compilations  of  Twin  Cities  area  shipments, 
although  they  have  always  been  counted  as  receipts.  Although  trans¬ 
portation  cost  advantages  are  not  great  because  of  the  short  distances, 
this  is  the  equivalent  of  55,000  truckloads  per  year.  Highway  mainte¬ 
nance  and  congestion  are  reduced  substantially  by  this  movement. 

Shipments  of  coke,  pitch,  and  asphalt  from  the  Twin  Cities  have 
Increased  at  a  compound  annual  rate  of  almost  34  percent  over  the 
14-year  period  ending  in  1976  although  down  from  the  high  levels  of  1971 
and  1972.  Over  53,000  tons  of  this  commodity  was  also  shipped  from 
pool  2  below  mile  830  in  1975.  Most  of  the  shipments  in  this  category 
are  of  petroleum  coke  and  are  destined  for  area  electric  generating 
plants. 
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Receipts  of  this  category  in  the  Twin  Cities  are  primarily  of 
materials  such  as  asphalts  and  tars  rather  than  coke  or  petroleum  coke 
and  amounted  to  78,000  tons  in  1975.  The  growth  rate  over  the 
14-year  period  was  0.8  percent  per  year  although  there  were  several 
years  in  the  middle  of  the  period  when  reduced  quantities  were  re¬ 
ceived.  Pools  5  and  9  received  58,695  tons  of  petroleum  coke  for 
boiler  fuel.  All  of  the  petroleum  coke  received  at  these  two  loca¬ 
tions  was  an  intra-District  shipment  from  lower  pool  2. 

In  1975,  salt  constituted  5.8  percent  of  total  barge  receipts  in 
the  District  (560,000  tons).  During  the  last  10  years,  receipts  in  the 
Twin  Cities  have  grown  at  an  average  annual  rate  of  6.1  percent. 

Other  pools  which  received  significant  quantities  of  salt  in  1975 
were  pools  4,  6,  8,  and  10.  These  pools  received  a  total  of  138,383 
tons  in  1975  or  24.8  percent  of  the  COE  St.  Paul  District  total.  This 
is  a  long  distance  bulk  commodity  movement  and  consequently  provides 
major  economic  benefits  to  the  region.  In  1975,  rates  for  hauling 
salt  from  Louisiana  to  Minnesota  were  estimated  at  $5.45  per  ton  by 
barge  and  $15.47  per  ton  by  rail. 

The  chemical  products  category  ranked  seventh  in  terms  of  total 
COE  St.  Paul  District  receipts  in  1975,  accounting  for  2.4  percent 
of  total  District  receipts.  Virtually  all  of  the  chemical  products 
were  received  in  pool  2  below  mile  830.0  and  originated  outside  of 
the  St.  Paul  District.  Rates  for  rail  movements  typically  are  two 
to  four  times  the  rate  for  water  movement. 

Building  cement  comprised  1.8  percent  of  the  St.  Paul  District's 
barge  receipts.  In  1975,  there  were  75,772  tons  of  cement  shipped  into 
pool  8  so  that  "other"  District  ports  account  for  44.4  percent  of 
total  District  receipts  of  cement.  A  1975  study  indicated  that  rail 
rates  typically  were  three  times  those  of  barge  rates  for  cement. 
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Trends  and  Implications 


Barge  shipments  have  been  increasing  at  a  faster  rate  than 
barge  receipts  in  the  St.  Paul  District  for  at  least  15  years.  Al¬ 
though  part  of  the  increase  in  shipments  in  recent  years  has  been  due 
to  the  shift  to  western  coal  which  is  primarily  a  local  movement,  long 
distance  shipments  of  corn  and  wheat  are  expected  to  continue  to  in¬ 
crease.  One  study  projected  that  total  St.  Paul  District  shipments  would 
be  59  percent  greater  in  1985  than  in  1975  with  most  of  the  increase 
due  to  farm  products.  The  same  study  indicated  that  receipts  would 
be  relatively  constant  over  that  time  period. 

The  physical  capacity  of  the  river  channel  itself  greatly  exceeds 
this  or  any  other  projection  of  future  bulk  commodity  transportation 
requirements.  However,  there  are  possible  physical  and  operational 
constraints  that  could  limit  future  growth  or  even  reduce  waterborne 
commerce.  Such  possible  constraints  include  insufficient  terminal 
capacity  to  load  and  off-load  cargo,  inadequate  fleeting  areas  for 
combining  the  individual  barges  into  tows  and  breaking  tows  down  to 
individual  barges  and  for  the  storage  of  empty  and  loaded  barges,  the 
capacity  and  operational  readiness  at  each  of  the  29  locks  and  dams 
on  the  Mississippi  River  between  Minneapolis  and  St.  Louis,  and  the 
depth  and  width  of  the  river  channel  where  maintenance  dredging  is 
required.  Inadequate  expansion,  deterioration,  or  catastrophic  failure 
in  any  of  these  areas  would  have  detrimental  effects  on  water  trans¬ 
portation.  These  effects  could  range  from  causing  incremental  cost 
increases  and  small  reductions  in  the  volume  shipped  by  water  to 
eliminating  long  distance  water  movements  with  major  increases  in 
transportation  costs  to  area  shippers  and  consumers. 

Public  policy  decisions  are  required  to  ensure  that  these  factors 
do  not  constrain  waterborne  commerce.  Some  of  the  decisions  affecting 
capacity  are  primarily  of  a  local  nature  such  as  whether  to  allow  the 
expansion  of  a  given  terminal;  others  such  as  the  regulations  restricting 
the  Corps  of  Engineers  channel  maintenance  dredging  may  be  State  decisions, 

6-12 


A 


and  some  such  as  whether  to  rebuild  or  replace  lock  and  dam  26  near  Alton, 
Illinois,  are  national  issues.  These  issues  have  generated  controversy 
in  the  past  and  surely  will  in  the  future.  Minnesotans  and  other  Upper 
Midwest  citizens,  both  shippers  and  consumers,  should  recognize  the 
importance  of  the  inland  waterways  to  their  region's  economy  and  ensure  that 
the  benefits  of  water  transportation  are  fully  considered  when  public 
policies  are  determined. 
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